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tu<i*l Juh 1s, JCC2: r..ette,l Jùl\ 22, 2CC.l
Air lonl: r.rrionomr'. lìugos.r. Girtrirn. Ft.rsnirn, Shosriù Iì,r-
nrrtion. prl,r(('1,i,'É(,,Sr.ìph!. ( inr'ìì(nrn J,,nrrnrnr.
,,lústriro. Thc K.rr.rkorum Illock is r,:grrded rs.r micrt4l:rrc of
"Gondrvrn;rn ' oligin ;rrrd s.rs prrr of rhe Cinrrer i,rn conrinenr ( 'ì!1rt.r
t.h.rsr") s-hich rifred ls av ironr rhc norrhern nr.rrgin oi Gontln.rnr JLrr-
ing rhc L,rtc P.rl.reozoic/I-.rr11 lllesozoic. IÌom the Northern X,rr.rkorrrnr
Rirnge (Yarkhun .rnd Krrrnrb.rr Rivcr \hllevr: srrucrurulll bclonsìnt lo
the Norrhcrn Sedincntrrr Bek).ìn UppcrGirerì.rn to Lor..r ljrrsnirn
rugose corrl f:runr oi rhe Shogrlnr lrorn.rtion ìs dcscribed.l he i.run.r
is donin:rrcd bl cosnropolit.rn eencrr ruch ;rs Her.r galúì. Di:pLtll'où.
,llrr3eea .rncl rhc TcnnoThtllnn i Spintoplr'lhù !k'up. gene'llh. shos-
ing.r geogr:rphic.rlh sitlr distribtrrion, .rhhouch beirrg .rbstnr ironr rhc
[.rsrern .{ncricrs Rr.rln in rhr Upper ctretiin Loscr Fr:sni.rn. Thcn'
forc its c,rmponcnrs rre oi littlc usc tor biogeosrrphìc.rl de<lucrn'ns .rr
\uti-rerlnt lclcl, ind in (rphining rhe rel:rtion berscr:n thc Krrakorunr
R.rngr rnd otber (ìinmerirn crus!il blo.k\. A renr.rrk.rble erceprion is
the first rccold ol rhe scnus Ara(/ot e.r,r,6y'liur ourside ot Turkcl in-
dicatinq r connccrrrn (o rhe !\'esrcrn piri of (he Cinìrncrides.
On spccics lerel. rhc cor.rl f.runr oi thc Shosr.rm Fonìrrrion is
chrrrcrerizcd bv the developncnl ol r divcnc rnd r'.rrher unique t.ru-
nr including .rbour J5 rrr.r, rhl tliffers {rom thr l.runrs krros n ilonr
neighbouring crusr,rl blocks. So irr, irunistic Iinks ro the Cenurl lr,r-
nirn Microconrincnt (Y.rzd-,,rnd T,rbrs B[,ck), rhc northrsr lr.rni.rn
Pllre (tìlburz), Cenrr.rl lrrnir. thc Lh,rs.r Block rnd \cstcrn Qi.rngtrng
;ue nc't clerr, ancl ,rlthough e.rch of rhcse irrgments.rre believed to be
clorel! corneclcd thr\' \crc .ìppirenrh nrx in dircct .onrrcr durins
thc Derrrni,rn. Hoscrcr. rhe K.rr:rkorurn irun.r is rr:n.rrk.rblr cksr ro
one knosn from rhc Helnr.rnd Block in .\ighanisr.rn, shosing I rcrv
sinrilrr gencric conpo:ition rhl includcs nuncrous morpholosicrtlr
closell rel.rtcd. :rlthouqh nor iclenric.rl specres.
Accordinghr rhc rcxrictetl irunalcrchensc lcd ro rhc dcrctr4r
nrenr o{ ncrr t.rs.r. Disrlibution of rhc nc,s species ot S1irc7hllnn,
Pserdopetipltllun nd l\cudoztphrcntis is limired ro rhc K.rriìkorurr
Mounr:rins. Re.rsons n)r rhis indi!idu.rl f.runisric rJcrck,pncnr :rncl rhc
missins frunil c\chJnge rrc unexpl:rinr:d, but suggesr rh.rt sonre kinrJ
of.rcrirc l.runrl b.rrrielrrust hvc cxisrcd during rhc t)eroni,rn. l.hjch
lerl ro thc dr:r'eLrpnrcnr of rhe spccific Krr':rriorunt r.run.r.
llirh the ercrption ol /rl:illip:a*rea ancnaiìs Snirh. t,)JO. $,hich
is el'esltete onlr kno" n from rhc lìulrt'c Der onirn. rhc occurrcnce
ol sonc i,rher species suggcsr r cr)nnccriol (o rcgions $ hìch ir c regiìrd
cd.rs [rioseor:r:rphicrlh unrehr..cl. A r c.rli rcl:rrion to cenrr'.rl Europ.'.rn
irunrs is indic.rrcJ bi rhc occrncncl oi eh.rricÌeri\ric spccìcs oi,l,/,'.
8fr,, ind ,qc.ll,rg.,rnfu knos'n fronr rhc 
^fdcnner 
,rnd thc l {oly Cn,ss
!lount:rins. f'lole unusu.rl.rle thc i.runisric.rlii ities ro rhc Alrri-S.rv.rn
rrgion sho* n bl rht surpr ising ()ccufrcn!cs ol yeties ol .\linop\llunt
.rnd siphonophre'ntid cor'.rls norpholorie,rlly lerr clo!c ro rhose known
irom thc Alt.ri \frns..rnd K.rz.rkh.t:rn.
Rr.rrvrrro. ll Blocco riel li.rr.rkonrnr è considcr.rro unr nicro
phcc.r di origine (ìonrls.rni.rnr c iect p.rrrc del eonrinenre c;mnìL'rico
ll'leg.ì l.hrsr), che s; st.rccò rl.rl nr.tr{inc scrtcnrlion.rle tlcl Gondr.lnr
durrnre il t.rrdo I':rleozoico. \'jcne dercril.r un;r i.run.r.r conlli Rugtxr
tirlh lbrnr.rzionc di Sho{lin nel N.ìr.rkonrnr scrrrnrrion.rle (ralli dello
\irkhun e Krrrnrtr.rr). di crì il.r (ìitcri.rno superiorr'.r Fr,rsni:rno infcrio
re. L.r i.run.r è donrin.rr:r d.r {eneì i c,xnropoliri cont Hevgonana, Di
:pltl llnt,,lldtget:.t e del gtnppo lcn"alltllu ù l\l1i,athrl10 .In,Jencrc
nrostr;r un.r rrsrr rlisrribuzione geogr..rfic:r, 
'ctrbenc si.r.rssentc nel Re:rnredcll'Ancricr orienrrle in r,rle inrerr'.rlkr cli tenrpo. l)i conreguenz.r ìruoi
conrponcnrr sorro cli sc.rfso uso per ricosrfuzionì Lrioreogrrfichc e per
spiesìrr lc relazioni rrr il blocco Ii.rr.rkrrLrnr ccl ,rIri bloccbi cimmcri-
ci. Unr ccccTione siqnitic.rtirr é il genert /,rlr rloptipl4llnt rinenurc
per b prima ro[.r.rll'infuoli dclh lirrchi.r. indicrndo un.r conncrsione
con h p:rrtc occicienrale clelle (linrnrerìtli.
A lnello specif;co. l.r i.run.r ,r cor.rììi clcll.r Iim. ShogrrD ò cirl-
terizz,rr.r d.rlk sri|:ppo rJi un,r i;run.r Jiiicr.cnzirr.r c .rbblt.rnz: unica
con.ircr l: n\.r. Essi tlificris<,n,, il.r i.runc rircnure cocve in blocchi
crost.rli .rtlì.rccnri. I les.ìnri frunirrici con il nricrtcontincntc dell tr.rn
cenrr.rle lblocchi Ji l:zd e Trb,rs). con lt:lburz (NO lrin). il tìmir
Centr.rlc, il Rl<rto di Lhis.r e il Qi.rn{t.rnt occirlcnr.rlc norr y,no chi.rri.
S(.l'bcnr.sj riren..lr che íluesri bkrcchi iosselo rdirccnti, forse non ere-
no in contrrto dircrro dur.rnre il Deroni:rno.-lutr.li.r l.r t:runr dcl K.r
r.rkorunr è signiiicrrivamrntc ricin,r.r qucìh dcl [rlocco di Helnnnt] in
Argh:rnisr.rn. con uo:r conrposiznrnc sencric.r rlolro ;;nrilc c con specie
nrorioìt,gic:rmcntc connessc. :rnchr se non icìcnriche. Di conseguenz:r,
il lìnit,rto scambio f,runirtico lrvorì lo srilupprr tli nuor,i trxe. Lr di
stlibuzionc dellc nuorc'specie di Spinopbyllnn, Arudopcripbllun e
Plcrdaznfihreltit é ris!renr rl K.ìrrkofùnl. Non rono chi.rri i motivi <li
Insrirut lúr (;cologic'tlnd Mincr,rlogìe der Uni\rrs;ràr. Zùlp;chcr Srriìss! .19.\ , D-ic671 Xòln, C(rnriD\r Ern.ril: ,rc..chro.'der(, gnr.ncr
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TectonicunitsinrheKlr:rLrlrun(.rltcrG.rtt.rnil99/J)'B(,\sholsoutlincofl:ig'2;hlrchedlrelnurks
rnrl x,uthern ner.rmorphic bclt oi lrig. L
,lut'ro siiluppo fìunisLico enden,ico c h scrrsit: cìcgli scrnrbi i.,unisri-
ri: torsc lu rtrilo qurlche tipo di b.rrLier.r che condLrsse rllo sr iìuppo di
unr l.run.r speciiic,r per i1 K.rr.rkorunr.
Cor l'eccezìore òt Phìll4:,tsttta orrrrt.r/ir Snrirh. 1930, cono-
sciutr solo nel De'onirno delh Bir.r,,rni.r, i1 ritroumento dirlcunc rltrc
spccie sugger isce ì'esisrenzr di conncssioni con regioni considerrtc non
connessc biogeoeLrficmcnrc. Un.r dcboìc Ichzionc con lc launc dcl'
l'Europr ccnrralc è indicrtr drlh prcscnz.r di specie tipiche di .Ì1acger,,
e Hexgontrì,1, con,,scìutc ncllc Ardcnnr c nelle À4onrrsne dell.ì SanL.ì
Cr,,cc. Irìù insolitc lc rilinitì frunisrìchc con l:r regione deìì''\lt.rì S.1viìn.
indicrte d;Llh pr cscnzr cìì spccic cìì si,r4ú1l/rzr e di siphonophrenLìdi.
rro,fologicrncnr.'rssri sìnili a quclli dcllAlt.ri e rlel K.rzrkhstrn.
Introduction and regional geology
Aìthough Devonian scdimcnts are rvìdell distrib-
urcd in the northern Kar.rkorum Mountains (distr-icts of
Barogh iì and K,rrenbar), much of its gcolosical str-uc!ur.e
arld foss;ì contcnt rcma;ned unkno\1n for e long tinrc.
Corrrl faun.rs h.rve never befole beer-r dcscribcd fronr the
arer, butj u,here recorded, ere fronr the geologicallv beî-
rcr ì(ùowrì Chitral which is sìturted S\V of the K,rrako
runr. This.ue.r is thought to be strttcturiÌlh-rncL p.ìleolie-
osrrphicilllv ciosclv rcletcd (Gaetani 1997, p. 341; Desio
1966, p. I I 1) ìnd rt least a ferv rract ofaunistic investiga-
tions n'ere clr-ried our .s prrt of r egionaÌ iron-orc cxpìo-
rrtion (C,rìkins e r al. 1981). Thc middle Gii'eti,rn to lia
mennian Shogrinl Form;1tion, r*hich l':rs introduced for
:r fossil-rich Devonirn sequencc ;n Chitral (Dcsio 1966,
p. 296), is of major iniportance in this respect. Its sedì-
nrcnts h;Ìvc been identified for-more than 200 km aÌong
the "Northern Sedimentary Bclt" from Chitral into the
N Karirkor um (Bender 3r Raza 1995; Gaetani et al. i 996,
p. 693; Talcnt cr xl. 1999). This cmbraces aÌso the col-
lecrine localities in the Yerhhun and Karanrbar Vaìley,
n'hich ere extensions to the east oi the Mastuj Velle,v In
rhis last vallcr-lic the vill:rges of Shogràm, Reshun and
Kuràgh in Chitrel.
Compr-ehcnsivc informrtion on the geology and
biostratigraphy of the northern Karekorum region was
recenrl)r publis hed by C actan i ct al. (1990, 1996) and Tal
enr er al. (1999). Especiaìly the resions of Baroghil and
K;rraml:ar south of the Afghan Wakhan Corridor have
been investigated and most of the stratigraphic age de-
tcr-mjnation of the corel-yielding locelities, which arc dis-
cusscd herein, rre based on these n orks.
The Devonian rocks ir.r the Uppcr Yarkhun and Ka-
ranrbar r,allc)'s crop out in differcnt tcctonic slices and
units, both in the Nonh Karakorum Scdimentary Belt
(Geeteni 1997) rvhich are interpreted to be remnants of
the r-n:rrginal le:r of the Karakorum Block. ln the Baroghil
and the Chììlinji areas, a fairly continuous succession with
rveìl pr.eserved tossils, incÌuding corels, is present. The
Devonian succcssions starts rvith brol,'n yellorvish dolos
tones (Cl'rilmarabxd Formation) in beds 10 80 cm thick,
rvìtl-r poorlv pleserved stromatoporoids :rnd gastropods.
Thickness rilùges fronr i20 to 250 m.
Dcronian ctrals from tbc Kdrdk()ru ,lI()tllttdins 647
Fiil. 2 - Geological stmcture ìn rhe Krrrkor.u m (lLon Cre rmi 199 h). Abbrer;rtìons: M Ì K : "M.in K:ìrìkorurrl Ì hnrr ", lr = l,rult, U. : un it,
R = river,S. = suture. Z = zone
The Chilmarabad Fornation ìs invariably overlaid
by the Shogràm Formation with an erosion,rl surface.
At the base microconglomerates or coarse quartzare-
nitic sandstone ma)r form a conrinuous horizon, severel
m thick overÌain by aÌternating fine sandstones, shales,
calcareous sandstoncs and bafflestones. Br:rchìopods ;rnd
bryozoans may be locally abundant. Onc or trvo baffle-
stone horizons are present in the middle uppel part of
the Shogràn.r Formation spanning in age from Fresnian
to Famennian, in wl-ricl-r rugosc and t:bulate corals mey
be abundant. According to conodont data of Telcnt et
al. (1999), there mav be e lacunr within the Lon'er Fras
nian succession, The bafflestone horizons may reach up
to 10-15 n in thickness, end were recognised in four
stratigraphic sections. According to the distribution of
coràl genera, rvl-rich includc no cystinorph coraìs,,4caz-
thophyLlum, Grypophyllum or other tnxa which are more
indicative of stratìgraphic older interi'als, the age of the
fauna has to be regarded as Uppcr Givctian to Lo*'er
Frasnian. Determinarion of Fanennian conodonts below
the coral locality CK 377 in the Yarkhun River section
by Talent et al. (1999, p. 212,|tg. a.locality CK 718) hes
to be questioned because of its r,vpical upper Givetìan/
Fmsnian cor,ll faun,r, which,rlso proves the existence of
a Ìete Givetian to earÌy Fr.rsni,rn interval, not previousìv
knorvn fron this section.
A record of Spongophyllun cf. sedgrirrÈr from lo
cality CK 10'16 (Vandenil Fornation), is n.ruch older then
the n.r:rjorio of other speciùrens, and could be of Eiielien/
Givctian age.
The discoverv of Devoni:1n rocks in the Chitr,rl ar-
er can be trxced brck to the i'e.r 1899 u,hen M:r jor I.H.
Grant scnt sonrc fossils collected in the Y:rrhhun ValÌey
(Shoivar Shur) to the Geologicrl Sun e,"- ol Ind;a. Later on
thcsc fossi]s rvere described as r Lo\\'er Devonian feun:r
by Reed (1911, p. 86). Unfortunarel,v the collccting 1o
calities of Grant havc not been rediscovered .lnd much of
the Showar Shur aree is composcd of Pernri:rn rocks (Ga-
eterìii pers. comm.). The first paper on Devonin fossils
fronr Chitral (Rcshun, Mastuj-VaÌley) *'es publishcd by
Hudleston (in McMahon & Hudlcston 1902), describing
several spirifcrids and two species ol "Cyathophyllum".
First fossil lists of the so called "Shogram-Fauna" and a
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conlparison \\'ith contcnrporrrÌìeous European faunîs \\'erc
gilen bv Havdcn (1915), dcscribinr: his obscrvrtions on
a \\'rlking tour .rlorìg llle ì-ivcrs MistLlj lnd Yrrkhurr fronr
Chitral (Shogr:inr and Kuràgh in the lVlastuj Vallcv) rlong
thc Kar;rnrbar Rilc'r to BrroghiÌ into Htrnza (r ir Darkot
Pass) and rhe Prnrirs (Fie. 2). F;rl ahead oi his rimc, Har'-
tlcn ( l9 15. p. !77) rr.rs thc lirrt to dircuss rhc possibilitv
of l strirtigrirphicll correhrion l,ctrvccn the Hirrrlu Kush
and Afghanistin, a quesr;on \ ì;ich h:rs not lost its prob-
lcnratic naturc up ro thc prescnt dry (Gaetrni 1997a, p.
349; Shah 1977:\rzdt 2AAA) .
Fund,rmert;rl litcrlture in thc' fornr oi e\tensite
nronographs on Palacozoic faun;rs, end in parr still the
mosî rccent works on this subjccr,:rrc r.,irhout doubt
thc nronumcntal rvorks of F.R.C. Reed, n'ho describcd
nunrerous P,rl,reozoic irunas ironr rhe Hinralava, Kash-
rrrir and Chirral (Reed 1908, l9l l, l9l2). Sonre of thosc'
q,orks ,rre bascd on revisions of the fossils collectcd b1'
Hudlcston lnd Hll.dcn. Thc nrcìst rcccnt pxper on De\-
oniiÌn corîls from the Chitral has been prescnted bv
Schouppé (1965), bur includcs orrly,r fcq' taxa s'hich are
wìthout nuch use [or prlireogeocr'rphicrl as rvcll es bios-
tratigrirphic:rl questions. Moreoler, Ruqosa arc onlv oc-
cisionalll nìentioncd in a fes'faunal lists, as in Calkins
cr al. ( l98l). but n'ort ol the,.c,.letcrrnin.rtion\ irc out-
drrcd lnd hl'e to be questioned.
List of localitics and detcrmined rugosc corel tarrr
Ilefer to T.rlent et ,ì1. ( 1999) lor loc.rtion and str.rtiglrphic cor-
rcl:rrion oi collccring krc.rlitic'.
CK+7-1: S(cr;on Chillinii, lrt.l 6
Tonnopbtlnn \p. Nll'Ui\'1 e096
CK6]{: isol.rreel loc.rlirv on rhe r.rl to rhe tsorder lì.idge s,:c-
tion. NL of L.rshk.rrg.rz. 1l6C nr
Silho alhrc tir sp. À, lll'Ull 9C'r7,'l-l
llnaltol,butìs l sp.. MPUM 909It
Endopl ltn sp..Ml'Ulu eOeel l-.1
Spìnpl.,rlh'nt sp..ltl'U\l 9l cc
Keriopl lnn :p.,\11'U\t 9lCL'l-l
So i ngoV\ l l ot atan t lti.rr, l-f ech 1 8S5, IIPUM 9 l 4il
CK6s7: Border R sr Sccrion. N[ ol Lrshk.rrg.rz
Hc..vrso,ralri sp. C. ì\ll'Utrl elc2
CK658: Boriler Ridgc Se,crion, NFì oi l..rshkrrg.rz
Sìpborophrntìs sp. A. MPUI,I 9l0l
S4,ltomplttcttttt sp. LÌ, trfPUll 9lClt l-Ì
Spuo/rllur rp. ci. rrurosc/,r.,r,,r (Spr\ski!. le6C). l\lt'Ulf
9last1 7.
SpinoTlnllwn ? rbogr',rarcrrse n.sp.. Ml'Utrl 9lcó-ell2
.rr,.s..,' el. gallu gignea Bric( .\ Rohin. llrT+. )ll'U\'l
9 u-l/l l
I'ltítlq:,xot',r ci. orìeur,r/i. Sr\rrH l9ic. MPUI\'l 9l:.1/l-l
CK 716 (= l7l ): lrrkhun Rir er Stcrion. S\\' of Gh.rril
{).ttltopb m ,tJsL, }olr tBrict', I970),}lPUN1e|)7,'|-2
CK 177: \irkhun l{iler Srcrion. S\V of Chrril
l\eulop*i V\ | I un occt lt,,r n.rp.. MI'UM 9 1:s-e 1.10
Hr.r.rg<,r.rrì sp.. \fPUll 913 |
,,lryrrr,rsrrt,r sp. irrcler.. \11'U\'l 9119
Ttph:nu i syt. indet., r'1I'U11 9ll:
Di/rllun ci. .tr.'l,itot"ù etc'lì,o'u'ù (Goldlus\, 1826).
MPUM 9I:5
Diyl1y'br sp., lll'Ull 9l2c
CK s6e: Siru Col, S\\ of Lrshr
Psudotaphtentt: sitins n.sp.. llPUll 9l-ìl-91t I
-lLtgcc.r ? sp.. IIPUII 9l {2, 1- 10
,lldqtu cf. nuluzo|ata (Reed, l9:l), MPUNf 914:1./l-9
Drl,hllnn tte:pitostotr Lzrittnri lllrnijr, 1953 ), MPUM 9114/
l-ll
Htvgonarù ti..ìnttacnrroriir jlf rrnkc, l9i+. l\lPUtrf 9115
Lletagtn,ztt.r sp. tl, MPUi\{ 9l{6,'l':
CK 1016: Ribri Sccrior, SV Krr.rnrLrar Pass, V.rndrnil Iì,nrr.r-
Sp,ngoThtllnn ci. scr/g; irÈi \tilne-[ils'.rrdr N Hi;nìc, 1851,
I\IPUNI 9I+7
Palaeogeographic implicatlons of the coral fauna
It h;rs gencrally been rcceptcd that thc biogcogrrph-
ical r';rluc oi rugosc coral faunas was decreasing during
Devonirn time. Beginning n'ith highll cndr.nric faunas
during the Lol'er Devonian and mil\imurìl endemisnl dur-
irrg tìrc Errsian, incrersing faunal cxclrangcs triggcred by
î continuolls seî level rise in combination rvith "nrigra-
rional evcnts", led ro rhc detelopnrent of a cosmopolitan
Upper Devonian faunal associrtion (Olii er 1977; Pcddcr
& Olivcr 1990). Accordinglr', rhe gencric corrposirion oI
stratigraphicrll\' )oung faunas is rclativclv uniform and
Uppcr Givetian or l,on'er Frasnirn bcnthic fìunas are re-
glrded ls cosmopolirîn,,,rsually being chrractcrized by
Hexagon aria, D ispbl,llun, Ll acgeea, Phillipsastrea a,nd cha,-
racatophlllids. This explains thc restricted talue ol Upper
Dcvonian coral f:runls for prlacogeograph;cîl reconstruc-
tions. Sonre minor, still prevailing diffcrenccs in generic
composition of othcrrvise closelv rclatcd areas mrl' be
cxplained bl thc gencral rrritv of somc ra\a. In addìtion,
the rccognition of frunal differences is ìn nrany cases lim-
itcd by the rrraterial available for rcsearch. In this rcgard,
the coral fauna of the Karakorunr in Norrhe'rn Pakistan
is no erccprion ro this rule and is donrinltcd bv cosmo-
politxn gencra genclrrlly chrracterizins thc Late Givctian
to Errlv Frasnian. Still, provincialism can bc recognized
on species-leyel and contrîdicts the usual rssumption of
rc'lativelv shallo*'seas sep.lrating rhe isolated blocks of
thc Cimnrerides during the Devonian. Vide seas, aside
oceanic circulation patterns arc most likell'to have played
important roles as [,runrl barriers (Fig. 3).
Desio (19ó6) defined the Shogràm Iiornrarion with
a typical occurrcnce of a calcareous-terrigenous succes-
sion:rr Shogràm in Chitral. Later, Gaetanict al. correlated
this succession with sections in the Upper Chitrîl region
(Baroghil and Karanrbar disrricts) in rhe Northern Kara-
korum and accor dingly both regions should bc character-
Det,oui.ot corals t'nnt the Kdrdkorulìt ilrtutttains 6A9
ized bv sinrilar faunistic elenrcnts. Howeler, the conodont
faunas inlestigated b1' Talent ct al. (1999) do not confirnr
such r close connection as rhcy show onll-minor sinri-
larities with regions presumed to be palircogeographicalìy
relared. The coral faunrs from the Hindu Kush and thc
Vesrcrn Karakorurn (Rced 1922; Schouppé i 965) ale srill
insufficientlv knos'n, relativell poor in specics and thus
insufiicient for a detailcd comparìson. Except lor sonrc
widely distributed ge nera such as l)irylr-y'llunt, Macgeea and
PhiLlipsastrea there are no similarìties on the species lcvel.
Most probably the fìunr of Schouppé is slightll.older thrn
the ore frotn N Pakist,rn s,hich could crphin its diffcr-
ent conrposition. Dcsio (1966) howevcr. rvas able to tec-
ognizc :r strong relrtionship betu-een br,rchiopod faunls
from Chjtral and Afghuistan, recolfirtrred bv Angiolini
er al. (1999) for Late Crrboniferous br;rchiopods.
The corrpilation oi Eurasian siphonophrentid cot-
als by Pcdder (1999) has shorvn th;rt this group, previ-
ously endemic to the Eastern Americas Realm (EAR),
had attaincd a very q,ide distrjbution during the Middlc
Devoniln of the Old World. Thereforc, the occurtcnce
of such taxa in nunreLous ccntral Asiatic coral fìunas is
only of minor use îor bioueographical qucstions, espc-
ciaÌÌ1' as those fornrs lre usually rare lnd aclequate tirxo-
nomic rrelrment is llnrost impossiblc. Clearly morc work
bas to bc undertaken on this group of corals. The strong
morphological sinileritics betrveen rhe Karakorunr sipho-
nophrentids and thosc from the Altri-Savan and K:rzr-
khstan cannot be reglrclcd as absoJutcìy certain bec;ruse
of the low number of spccìmens ar,aili:rble for investig:t-
tion rnd would be unexpccted, given the great distance
betrvecn the tt'o regions (Scotesc 1990; Fig.3). Bec.ruse
of strong morphologic;rl sirril:rrities to fbnns knot n ironr
the Saucrlend, especrs of homeomorphv should nor be
excluded, However, blsed on the distributionaì pattcrns
of Lou,er Devonian Rugosa, Pedder 8: Olivcr (1990, p.
270) and Pedder (1999. p. 191) support detachnent of
thc Altai-Sayan fronr rhe Siberian Craron, placing it nrore
ro the south. Spi?opbyllun ci. r-ariosepfatzrn, anothcr Al-
taì (Saur Mtns.) species recorded irour the Karakorunr,
would support such a nrodifjcation (Golonka 2002). The
.nenus Heliopbyllwn Hall, a tvpical elcment of thc EAR,
has not 1et been recorded fron Ccntral Asia.
C1'athophl4lidae rrc generalll'rare in rhe faun:r of
the Shogràm Form:rtion, but the occurrence ol Cyatho-
pbyllun afghanense indicares a connccrion to the recf.Ìl
fauna of the Helnrand Block in Afghanistan (Brice l970).
Gcnerally., Afghan coral faunas are very similar and hale
aÌmost identical generic conrposition, including thc srrati-
graphically young siphonopìrrentids, but differ clearly in
spccific composition, indicaring both regions were posi-
tioned rather close to each other but were nor connected
during the Devonian.
Disphyllun caespitosum lazathini and l'facgeea m -
tizonata arc widely distributed and common Frasniln spe-
cies within Eurasia. Sevcral species oÍ Hexagonaría record-
ed fronr the Krrakorunr rre ren'rarkabl\'simiìar to species
knon n ironr the Holl' Cross Mountains in Pol:rnd. H. rzrlc-
tacruceDsis as *elÌ as H. uirabilis erc rhc'rnost closelt rc-
lated spccics. L.r addition, there are sinrilarities to the Al-
xhan " Privrtatophylltn cf. n,tgnum". Horvo,cr, thetc ate
no connections n'ith thc nu:rrerous species of Hetagonaria
knos'n from rhe Ardennes, or to those recentll describe'cl
from thc Panrirs (Schròder'& Lcleshus 2002) end Central
Lan (Rohart 1999). This is tather surprisinq as the Centrrl
Par-nir shows lithologic clcles rather sinrilirr to thosc ob-
sencd on rhe Karakolurrr BIock (Gactani 1997, p. 319). A
further hint to a European conncction is gilen br',llacgeea
gallica gigtntca, knon'n onll hom the Frasnian of Ferclues
(N Frencc) ,rnd thc Ardenrrcs. Pú illipsasn'ca is recordcd t'irh
only one spccics, verl close to thc Burnrese P. oríettalis
from thc Shrn States (Pad;rukpin). The erpectcd relrtiolr to
P. noutìcoh frorr Chitral Mounrains cannor trc confirnrcd
becausc oi insufticicnr dcscription of rhis t,rxon.
Very surprising is thc first record of a nen'spccies
of Pseudopcxiphyllul/r, rs !his gcnus wis krrorvn only fronr
the Errll' Fr,rsnier.r ofTurkc'r, (Taurides). The Turkish cor'-
al faunas :rrc insufficicntlv knonn; lnost of the eristing
literarurc is outdrted înd therefore oi little use. N{odern
srudy is rcquired bascd on new collections. Thoughts
about palacogeographic irrplications of rhc Turkish fru-
na are difficu]t ro estrblish and it becorlcs verv clear $'h-v
Hubm,rnn (1992) \'as conlpliining about our insufficient
knosledgc concerning thc posìtion Turkey heìd during
the Devoniln. Comp:rrisons to neiqhbouring regions rre
alnost inrpossible at this tìÌrìe.
New and rcljable dara on conrposition of rugosc
coral faunls of Ccntral Ir:rn have been gir cn by Rohart
(1999), but again thc i;runir does not show anl'srriking
relation to the one fronr the Shogrînr Formation. The
palaeogcographical rcìations are dìrccrcd r'ìlore to tl'rc
sourh and the wcst ancl nrany sinrilaritics ney be found
l'ith faunas of Aighanistan, the Elburz Mountains, Tur-
kel and Arrrreni,r, rvherc.rs other centrll Asian localities
shon'only rveak faunisric similaritics (Bricc et al. 1999).
A corrcspondìnq lon'sinrìllrity beconres cvidcnt in com-
paring the Karakoluln ftuna to thosc fronr rhe possìbly
closcll relrrred Lhase Block (Flúgel i966: Flùsel& Tintori
1993). This is remarkablc:rs the Vestern Qiangtang and
especi;rllv the Lhasa Block are rhoughr ro be palaeogeo-
graphicrlly related to thc K:rrakorurr, rnd mosr probablv
our limited knowledge on Tibetan rugosc coral faunas is
rcsponsible for this elp. Follon'ing Yu & Liao (1982),
Huang & Cheng (1988) clescribed sonre' strarigraphicallr'
oldcr taxa trom N Tibct, :rnd it should bc mcntioned in
this contexr thrr f:runistic lir.rks to rhc Altiri-Savan rrcir
n'ere rglin observed. A snrlll F'rasnian Iluna fi om Rutong
(NW Tibet) shows r cosmopolitic association of r,vpical
Uppcr l)elonian tara (Wu et al. 1982), th;rr includes on11,
one species - Hexagonarid ngatiszsis - rhlr is Ierv closclv
related :rnd nray be conspecific with Hexagonaria sp. D
of thc'Yarkhun River sc'ction. A similal situatior.r is evi-
GTVETTAN-FRASNtAN (370 MA)
)r ll
/tf
lqrf..,
-.--=,
I
)
6lc S..\tltri.ìLIer
rrcr.rrc.rs: l.rnJ rrcr.l
Iììg. ì
dcnt rvhcn conrp.rrinq rhc K.rrakorurl l;run.r ro rhe Up-
pct Gireti.rn onc fron'r \unn;rn (\\.rng 199+). Thc Hcr-
u.rnzh:ri Iìolnrrtion in \unn.rn is donrin.rtccl b1 l/,rr.qcc,r.
siplronop)rrcntids 
.r nd N coac i t t opln ll uar Winq I 99.1. and.
rrp.rrt tr'rrnr ,ìLrcgec,, t tnt/tìnttt.rfu, c)ocs not shon' lnl not.t-
bìe sinrilrritics l ith rhe K.rrrrìiorurrr f.runa. The i.runisric
rclltion to \\cstcrn Austrlliirn l.runl is also r-err lrclk.
Tn o specìc,' of Àrgtrtasn c,t r:lnd I)ispht'lltn shos sonre
resembl.rnce ro species knorvn Ironr the Canning Birsin,
l'lut rher cliifer too rnuch ro.rssign rhcnr ro the s.rnrc tll.r.
If the c'xistcnce of rrn extcnsir,c isochronic reei bclt llong
rhe norrhern nrargin of (ìorrdrr.rn;r (Yrzdi 2oOO) can bc
ptor cn .rnci, r'nor e impoltrrnt, sn.rtigraphicalh' correì.rted,
it scents th.rt tìre specic's dircrsitr on c'.rch of thc Cirl-
nr,r'i.tn r.r'r'.rnc. rhorr spcci!ii JiIi.r.rrcc' in conrposirir'n
oi their cor.rl frunas, consisrcnr s ith geogr:rphic isol;Ìrion
ancl lestrictcd faun,rl exclr.rn{c. This spccies provirci.rl-
isrn h.rs .rlso bccn recogrizcd bl Talcnr cr al. 119S7; ior'
l)evoniln lnd Lo*er C.rlbonjferous br.rchiopod frunls
which is consistc.nr s'ith l.rck of close prorinrirl of thc
supposccl Cirrueriarr cnrsr.rl l-rlgnrents postullrcd clu:--
irrg rhc l)cvonian.
Systematic Palaeontology
Thc clcscribcd matcli,rls,,rs collccted b1 M. Gact;rni
clrrring threc erpcditions to the Kirrlkorunr Mounrlilts
,rnd is dcposircd in the. I)lhco n to logicil MuseìJnr of thc
Universitr of Ntilln, Itrlr; under rhc nurnbers MPUM
9096 to 9l-19.
Rugosa Milne-Edrvards 6: Hainrc. 1850
Otdet Cvstiphrllida Nìcholson, llì89
Suborder Pholidophvllina \Vedekind. 1927
Remarks. The similerities bers ce n rhe Siluriln
Stauronatieliunt Pcdder & Oliver, 1982 tnd Sningophyl-
/lar Vedekind, 1922 rre vcrv obvious rnd rhe suggcstion
of Pcdder (1999, p. 396) ro includc the St rin soph vllidac
in thc Pholidophvllina - rr,hich rre reg:rrdcd rs suborder
of the Clsriphlllid.r - is nrore rersonablc thrn ro follorv
thc inrer pretarion oi Hill ( 1981, p. F72) ro include the ge-
nus l'ithin thc Prenophlllinr Wedekind, t927. The rather
finc ptenophlllid scprll srructurc dific'rs srronslv fronr
strineophvllid septr which commonly brcrk dorvn inro
isoìltcd, spinc-like uronirc:rnthine trrbeculac rcnriniscent
of thc sept,rl nror phologv of try phsmrrid corals.
Stringophvllid:rc \recickind, I 922
Stri tgophl, llu n Nredckind, I 922
Stringophyllum acanthicum Frcch, I 885
{l'1, +, }iS. 5)
DL,\'t!ì.u1 .,'t.tl' Ji\ù\ tl.l Knrtl'trtntt .ll"tt' ,u'tt
ì\lareriel. Onr cor.rllir.' \ IPU\ | 91.{S: k,crlin' C K(, {.{ on r hc r .l Remarks. I n a derailed revicu. oi Old Vorld Srp}o-
ro rhc lJorder'l{idgc secrion. NI: di l..rshk.rIqrz. 1tr,: rìì. opbre tis, peddcr (1999) îssigned numerous Eur:rsian/
Rcnrarks. \\,irh.r tri:r,,ercr or r7 n,ur rnd .ftì .,:ri.r li:::[].'',Àtj]ìÌ'1,':]],::,,t;:/,;i:1i3i::!:^:::lí::::,':'::,
scpta the corlllite is rr ithin the nlorphoìo'lic rl r 
'rrj'1ti.n ''b- geo..:i.rphic,rllv son'erinles 
',idel' separared occurrcnccsserved in S.,rcaaflicalr, lc;rling littl,; tloubr rh.tt ir i' c.,rt- 
"n.l),o.,p".i", is appropriare. The simple nrorphologl,spccific u'ith thlt specics. Sept,r cons;st ol co.rrse mon,rcrnth and insufficicntlr. docunrentetl 
'ariabilit.. of n.rost of thesctr.rbcculac.rnd ale bislmnrctlicrlìr' ;trt.rngecl. \\rithin thc clis- rir\.Ì miìkrj rhir ,tucsrion diiiiculr. Thcrc .rre .nll, ,r ferv,
\epinr(ntJriun) tltcr rt.tr bcdrl.tte,l br.tJtlititrt.rl .,tclc,-,rnc 
,lLcrrhiglll 
'',rriible di.rgnosric chlr,tcrerr rrhich nr.r' beand br-addition'rl thiclienirrgs o' scctions of disscpirrre'ts usc.l iorl a nrorphologicìl scpararion of spccics an<J our
Minot sept'r 
'rre conrnronìr' inc.ntplerc 
.The r'tbulrriunr is uncler sr,rndino óf nunì"rou, ,p".ics is stiìl irag.renrarl rs
ebout l5 nrnr *ide 
'rnd conrtrins stronglv conc'rr e t.rbul're popuì:rtions lre us ulllv nor lrnihbl" f.rr stucly. !ìven nor c
tvpical lor t lre qe nu s, S, rc,wtlticun ìs ,r conr nr otr and r.-idc- 
.lifÌi.ul, i, t he iJe n r if ic:rr ion .rnd inter pre rrrion of n uner-
spre:rd specics in the Girctian oi lresrcrn liurope, but h.rs ous rcc'r.ds dcscr.ibccl under.ope. nonrenclature.
also bccn recorcled lr.m the Ticn-sh;rn (Ftech 19 I l. P. 5.1' Thc specinrcns from the Border Ridge Section are
pl' 8' fig a) ud sw chin:r (Hc 1978' p l52) n.rt 
"srign.i to S. belgebaschica, as rheir major sepr.r are
.h,,rter rn.l onlv t,eaklv dilared so rhrr thickenrnes trc rc-
stlicted ;rlnrost complctcl;' to thc scptothccr. One scction
Ordcr Steuriidn Vcrrill, 1365 oi Zneiuogorsbù buDliclrerÈoi Sprsskiri 1960 fronr the Eife-
Suborder Struriina \trrill, lS65 lian of thc Rudlv Altar' (see Pedder 1999, p. .{00) has vcrv
Siphonophrcnricl:rc tr,lclri.rm. l97l ri,nriìrr 'lcvcloPcd thin' rxiallv bcnt scpta (Sprsskiv 1960'pl. ll, tig. l), bur other specimens assirned by'Spasskiv
Siphonophretttis C)'Connell. l9l + 
,o ,1.," ,"i.,.," spccics differ in hering strongli. diirred septir
'ripc-speeio:(.,r,rr4l'r'llia'!ì'!,uttt,t r.esu(!r. rs:r. (Sp.rsskiv 1960,pI. ll. iig. l;pl. lj,tlg. l). Alnost identi-
occurrence. rhe ctistribution:rìci.rr.r gi'cn br.Peddrr :l].ll*:l.il'""iJ.',"'t"::',"jT:"ìrT'.1"'irl'jn:m*;
(1999) should be ertt'ndccl to include the Upper Gi'etirrr, \c.t.\ ol ', Siphonophl.e//rrj ? sp.,, collected from th" Ùpper
I -os cr. lirasn i:rn o f t hc K.rr.rkoru nr R.rn s. .r n.l t h. r',:c,'r J. C ir ur i.rn I selrlohn Gr oup of the Èasrern l(leinische s Schie,f-
nrcnriorìed in Schròdcr (2001) ;rnd Vrzolck (2002). crgcbirgc (S.rucrl.rn,J; figured br Schróder (JOOl, fig. 1.6).
Thc frcquentlv nrentionecl and common Spanish spccies
S. c,tDtibrica Bircnhcide, 1978 differs generrlly ìn having r
Siphonophrentis sp. A loscr number of septr rnd a smaller dirmeter.
t'l..1. li!s lr.5
)llnterirl. 3 c,,rrllirc' irrn rhe ll'rJcr Riclce sccrreD: Ill'UIl Siphonophrentis sp. B
e0e7 | :. \lPU\l etoì. pl..l. til, i.r. l,
Morphologv. The ierv short, parth crushcd and ùtrterial. I cor.rllitcs irînr rht Bortler Rid{e secrion, Nlt'uM
extensivelv croclcd fr,rgmcnts ol corlllites are gerontic. 9to.r' l,l.
No iniornltion is .rr'.ril,rtrlc concernirrg the taxononricalll.
inrportrnt c'lrlr. ontogcnctic cor.ìll;îc devclopnrcnt or thc Remarks. Borh fragrrents of cor allircs differ fronr
erir.'nt of thc sepr,trhecr. The onh chlracters that can be .9iphonophrentìs sp. A bl thcir much slnaller dilncrer of
used ior a clctcrrnin:rtion arc' septll ìcgrh, thcir nunrbcr, .20 rnd 25 mnr respecriveìy lnd ìowcr nunrber of ,10 ma-
,rnd devclopnrent oi scptoti'rccl .tnd siphonoiossull. Co- jor scptl. Thcl night provc ro be juvenilc coraÌlìtcs of
r alljres havc ,r lrrge .liaru ete r of .{-6 cnr ,r nd ,r n .rcc o rcl - Siphoutpbrettis sp. A, bu r thc slightlv longcr nr.rjor 
'.'pra,
ingly high nunber of 56 nrljor septl. In gcrontic glorvth conrpar,rbly shorr minol sepr,r and thc morc srronglv re-
strges, :rmplcxoid scptl:rrc rather short .rnd tclch .rbout duced c;rrdin,rl septum \\'iìrrrnt separation until nìorc in-
'/l to % of thc rirdius. Mirror sepriì ll c rbout h,rlf ,rs long iornration is lvail:rblc on vari,rbilitr'.
as rhe mljor ones. Thc c.rrdinrl scptunr nr,rr. bc shor rcnecl Superficially both specilnens shou, sonrc sinrilrrities
bur doc's nor lie s ithin l clcrrll markcd cardinll fossull. to rhc snr;rll Srplroloplrreatis rrirror Sung, 1982 described b1
Gcneralìr' scpt;r rre terl rh in to s ligh r l1 d ilatccì, so t het .r \Ven g ( I 99.1) f rom the Uppcr Giver iar Hey'uanzh.ri Formr-
narrosì lamcllar structured scprorhec.r s irh l s'idth o[ 1-2 rion oiYunnan. Howcver, the Chir]cse s:rrnples do not shos'
mrr is onll occ.rsionirllv dcvcloped;rt the outer *all. The .r cleirrlv developcd fossula, rnd h.rvc .r sidc stc'reozonc,
onl,l available longitudìnal secrion sho\\'s rn arriìngenìent nhich makes ln rssignnrent to Sipóorroplrerrtrs questiona-
nlrrir)lr fhtnfilightlf[0]ìtil\ilabulae,donnîurnedat ble,Pedder(le9e,p.iee)sugg,cstedthcsespccìniensshould
lll /llfllll ililvr 
Jtt1r,'',' ""' I 1,, Lo,,,lrrrlprl nilni/,nnlhll'll,nrSont, lel{,lll[,llt", tJ' r, I nfrlh,]fìl
!r tt'" , I l"^l t^,, thp Optlllf, f[UUaUtt Ut l[lruvrv "' - L r
' "^\\ t'\"\ t'' rrrher t1$tCll lUi tllL qtttv"' I
th(' oulel \\'rrrr I 'r'-'-
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Enallophrcntis Oliver, 1994
Tlpe-spccies: Srro,rróorlcs snrrplrr H:rll. lSai.
Occurrence. Lorver irnd Middle Devoniirn ol the
Eastcrn Americas Realm; Middle Delonian of Northern
Africa and Eurasi:r.
Enallophrenlis ? \p.
Pl. l. lig..lbr l'1. {, iiit..l
Material. I cor.rllite Ml'UM 909s; locrlitr CK6t.l on rhe srr
ro rhe Boriler Ridge section, Nl: oi L.rshk,rrgrz, 1160 n.
Morphology. Onc weithcred corallirc n'ith a diru.r-
erer of 45 mm and periphcralll strongll thickened sepra
forning a broad sepral srereozone 3-5 mnr thick. \Vithin
this n'ide stereozone, pcriphcrrl parîs ol scpta;rre onlv
poorll' presen ed end mr1' beconre indistinct. Scptrl inser-
tions at the epitheca are no longer visible ls thcir nricro-
srrucrurc is changcd complctell to a hnrellar slructule
and there arc no clcar traces of trabeculae. The stronglv
amplexoid nrajor scpta number.lS and nray re:rch;rlnrost
to the axis. A cardinal fossula is onlv indicatcd bv the
arranger'ìlent of tabulae in transverse scction, \\,hich is
incomplcte in its cardin:rl quadrant. i\linor septr arc re'-
markablv long and completelv trirverse the n ide pcriph-
cral septal stereozonc. In longitudinal section, the closelv
spaced tabulae are complete and slightlv conve\, do\\'n-
rurned at their peripher\,.
Remarks. Alailable infornration on the corrllite
suggcsts irssignment to the siphonophrenrid [zal/o-
phrentis. Howcver, irs septrl nricrostructure lnd ortoge-
netic developnenr is unkno*,n, thc specimen is onh'ten-
tatively assigned ro this genus; comparison rvith possibly
relared taxa is difficult.
There are tn'o spccies s'hich shos sonre sinrilrri-
ties. Sìnrilar sized Zneinogorsbia zaisarica Sprsskir,, l9óO
from the Givetian of the Saur Range (E Kazakhstan), has
a comparable sept,rl number', long septa of both order-s,
and a s'ide seprotheca (Spasskiv 1960, p. l2l, pl. 1. fig.
l). Persistence of its axial vorte)i ciìnnot be estimatcd,
bur is generallv known ro be r highll.varirble ch:rracer,
at fcast in E. rlteuana Schróder cr al., 1996. This Upper
Eifelian species fronr the Eifcl differs by its nruch nrr-
fower stereozonc.
Suborder Ketophyllina Zhrvoronkova, 1972
Endophvllid;rc Torlo', 1933
Vithin rhe coloni;rl L.ndophl'llid;re, rhe gene'ra lr-
nidophyllun Etheridge, 1899 and lllysnatopb,llun Ped-
dcr, 1970 are distingtrishcd lron't Endopblllun ntainlt'
beceuse of rheirdistìnctìve phaceloid-subccrioid cro$,th
lonn. I,n.rhe<c gcntr: 
...,ri,>ìd ,:ro,vh i., inJur.d bv con-
r.r,.rs o/ /.ucrrl c:rlic.r/ crp.rnsionr in gener,rlll.ph,rceloid
S. Stltriidar
lrrlnscd coralljtes. Although spccinrcns described here
sho*' .r ph rce loid-subcer ioid gr orvth ior nr, in n'hich rhey
differ fronr tvpicalh' dcr elol:ed cerioid Endopbl'llun, rhev
rrc lssigned here to th:ìt genus,
Ir': anl case, therc are striking rcsemblancc concern-
ing the l.rter-,rl calicular crp.rnsions of corrllites e'mbedded
in sedinrent l.hich rre sintilarlv devclopcd in the Aus-
tralirn species B , isisetse I'cdder-, t970 or B . ntrltigentnte
Zhcn,1994 (Zhen 1991, fig.5). Holcver, rs therc are onlv
,r fel,fr,rgmcnts,rvaiìable, it c.rnnot bc crcludcd thar thel'
belong to :r species of Etdopl4'llun s'hich is onlv peri-
odicallv dcleJopìng ;r phlccloicl grorvth, or young coral-
lites positioned close to the colonr. surfacc. Joncs ( 1929,
p. 35) rcrnalked that gron,tlr lorn in Erdopll,llun mr
,rlso varl consider,rblr u'ithin rhc slnrc colon,r', ranging
ironr sub-phaceloid to cerioid. Closcll cerioid croNth
stitges oi B/.1'srl,rry/-t),//rol spccics arc t'err sinril,rr ro spe-
cics ol [.ndopl4,llutz N[ilne-L.dt.rrds Ei H:rimc. 1851. Ac-
cordinglrl classiiicirtion oi such "trrnsitional" species like
" Illl,sntatopbyllun ? sp." frotn thc' Givetian of Queensland
(Zhcn 1994, p.315) proles ro bc verv diificult.
Endoph1,Ilun Niilne-Llcllrrrds Ei H;rime. I351
1\ pc-species: E,rtlr1lr //r,/ 1,oL et 1,.r,Ài M ilnr- lìl\.1fds e Hìin1c. I s5l.
Occurrencc. I-os'eL l)cvonirrn of Elstern Austrel-
ia irnd Central Asi.r, s ideh distlibuted in thc Old Vorld
Realm in thc Middle,rnd Upper l)evonirrn (Frasnian), ex-
cept for \!cstern North Anreric:r ancl the Elstern Anrcri-
c,rs Realm.
Endophyllum sp.
l'1..t, iig.6r l'1. i. iis\.1-.1.
j\lîteriil. I lr.rsnrc'rr\ oi colonics. Ill'U\l 9C99 l-ì. l.o.rl-
irr CK6{1 on rhe lav to thc R,rnlcr Riclee scction, NE o1 l-rshkrr-
grz,Il6C nr.
Description. Colonv sizc is nor knos'n,rnd lrag-
nrents consist of r ic\r' rìrostll inc()rììplete corallites reach-
ing,r dirrmcter of :rpproxinrlteh 2-3 cm. Corallites irre
closelv spaced bur nor in c,rnt,rcr vith each other ar all
pl,rces:rnd croq'th tornì h,rs to bc reglrded ls phaccloid
ro subccrioid. Isolated corallites rle prcdominantll- circu-
lar shapc'd and ar-e only,in litcrîl cont.rct rvith e,rch other
*'here the dissepimcnr,rriurrr is cxrending outs.:rrds, pro-
ducins crlicul:rr cxpansions. Accordingll, r'cnraining sprces
betlccn corallitcs are inlilled bv sedinrent (Pl. a, fir. 6).
In peripherel parts ol sonre cross-scctions bcts'een cor-
allite ntlrgin,rnd tabulariunt boundarl there nrav also be
sediment deposits, repl;rcing rhe *'idc zonc of common
lonsdaieoid dissepirnenrs, n'hich arc developed as large
;tnd irresular shaped presepintcnn, interrupn! the ffpk,
.lonre septa mn.6e reduc..<j to shpresepin)entsciose;;,h;';r;;r;;,':ri!rffi}"l|
Deavnidn cordls ftoìù the Kdrdkoúùt .l'lountaits 613
lite u,alls and septa àre generîlly thin. Major septa number
approximatcly' 30 and reach, or nearly reach the axis, lcar
ing ir small sp,rce frec, Minor sept,r lrc much shorter and
mll be reduccd to spines on the lonsdaleoid dissepiments.
Generallv seprl are thin. Occasionallv rhev mav be slight-
lv wly and veprcculate in their pcripheral parts' u'hcreas
lxirl prrts ire sometimcs ornamented with short fìangcs'
Tabr,rlariunr dianreter ranges beto'een l0- 13 mn. It is com-
posed of concave or fl:rt tabellae.rnd an inner zone of fìat
rabulae with dorvnturned edges. Dissepimentarium is wide
and contains a icw rows of mainlv large, elongated and
srecpll inclined prescpinents with thickened n'alls.
\emarks. Entlopbl'l1roz is gene rally a widelv distrib-
uted genus in Eurasia and its spccies were rccorded front
numcrous Middle Devonian loc:rlities in Europe (Spain,
Gcrmanr,, flnglirnd) and Asia (Kuznetsk Basin' Kazakhstan,
sevcral fronr China, Afghanistan). Some of those rverc as-
sig.ned to E, abclitum, but in most cases thcir specific iden-
rity is difficult to ascert:rin (Olivcr ct al. 1996' p. 54).
It is inrpossible ro estimate the devclopnrent of sub-
ccrioid to phaceloid corallites in rhe matcrial collccred on
the way to Bordcr Ridge section, but several known spccies
show similar ntorphologr', for example Endophl'llum 1'un'
/r4rerre Mansu\i l9l2 from the Middle Devonian of Po-Shi
(Yunnan). Corrllites of such colonies are typically cerioid,
but some mlv beconrc phaceloid and halc a rounded out-
linc (Fontaine 1966, P.7l). As thc' material consists only
of l ferv inconrplete fragmcnts of nostly isolatcd corallitcs,
giving no relilble dara c,n its glowth form or bìometrical
d.rrr. it docs nt't .rllos spccific dcrcrnrinltion.
Suborder Cyathophyllina Nicholson, 1889
Cvathophyllidae Dana, 1846
Cyatbopblllun Goldfuss, 1826
Trpe-rpecier: Ctntb,tphtllun liotbus Goldfu:s, llì:6.
Occurrence. Wìdcly distributed in the Middle Dev-
onian of Europe and Australasia.
Cyathophyllum afghanenss (Brice, 1970)
Pl. I, tig.2
Holotypc,locus typicus and stratum tvpicunr. Sec Brice 1970.
p.269.
Material.2 ir.rgmenrs of colonies, MI'UM 9127ll'2. \ìrkhun
Rner Scction, S\ú oi Charil.
Description. Avrilable colonies reach a nraximum di-
anreter of lpproximatell l0 cm and consist of only a few
large and cerioid arranged corallites. Corallite diameter in
adult stagc ntcasures abour 5 cnr and mode of increase is
lareral as n'c)l as peripheral parricidal. In one colonv all cor-
allires are lffected by sinrultaneously offsetting numerous
daughrer corallites, complctely disrupting their mothcr cor-
allites. In coralìites unafiected by parricidal increase, there
is a 
" 
ide, slightly inclined calìcular platform, and the calice
is slightly funnel shaped. Generally septa are very slender
and rre not affccted by any skeletal thickenings or scleren-
chymal coatings. In adult stage, number of major septa is
about 36. Thcl'exrend to the corallite axis whereas minor
seprr are only slightly shorte6 terminating at the tabular-
ium boundaq'. The cardinal septum is not di{ferenliated.
All septa are complete and usually strongly carinatc. Short
zigzag carinae are the nìost common tyPe, but a few carinae
of thc yardarm type may also be developed Tabularium is
narrow (5-7 mm) and contains numerous small tabellae in a
generallv cont'ex orientatìon. The very widc dissepimenta-
rium is composed of numerous small globose dissepimenrs,
steeplv inwardly inclined close to the tabularium bound-
ary but shos,ing layers of flar or slightly convex oriented
dissepinrents in its outer parts. Sections of carinae are frc-
quently rraversing thc dissepimentarrum.
Remarks. Cyathoplryllum afgbanense from thc Give-
rian of Afghanistan (Helmand Block) corresponds very
well to the specimens from the Karakorum. Compared to
the naterial fronr Dacht-e-Naivar there are only minor
differences in corallite-size and septal development (Brice
and 1970, p.269, p|.19, fig. 7) and the colonies are most
cerrainll conspecific. This species is very closeiy related to
Cytboplryllum planum (L\rdwi1,,1866) from the Eifelian
of the Eifel and probably has to be regarded as a yourger
subspecies. CyatbopbTllum n ulticarinatum Coen- Aube'r.,
1989 from the Eifelian of the Ardenncs differs in having a
less nunrerous number of septa and nrore strongly devel-
oped corrser carinae, Peripaedium gigantium Aung, 1995
(Eifelian of the Shan Stares, Myanmar) is most probably
a svnonym of that sPecies.
Keriopbyllum 1N/edekind, I 923
T;pe-spccies: Aeriop,l4'llm btiligenstetnì Vedckind, 1923.
Keriophyllum sp.
Pl. 7, fig l
Material. 2 cor:rllircs, MPUM 9l0l,. l -2, loc.ììit) CK6 l1, on Ihe
rvav ro rhe Border Ridge section, NE of Lashkiìrgrz, 4160 .
Morphology. Corallites reach a diameter of about
20 mm and a length oî more than 40 mm. The thin epi-
theca is only partly preserved and is not dilated by periph-
eral septal bases. Septa are very thin rnd undulated but
alnays carinatc. The development of carinec larics con-
sidcrably in both specimens and there are sections rvith
heavily carinated septa as wellas aìmost snooth scpta lr-
regular carinae of the zigzag typc predominate, but some
isolated yardarnr carinae may bc observcd. There are 29
major septa, reaching to or almost to rhe corallite axis,
where rhey leavc a small axial space and ma1'be slightly
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twisted. Minor septt xre 2/3 ro J/4 as long as rhc rxdius
and do not extend far into rhe tabularium, s,hich has ;r
diamcrer of Z-8 nrnr. The dissepimcntariunr consists of
numerolls rorvs of small globose disscpìments :rrranged
:lccording to a rvelklv funnel-shaped cllice.
Renrarks. The rathel srrong carinate sepra relatc
thìs relatively sm;rll spccies to the str rrigrap h ically older
forms of the genus. A similrr septal morphoìogv rvith
strongly carinare seprx rhat nìîv disintegrate into isÒlated
rrlbeculac:rnd becomc retifornl at their cnds is particu-
la:'11'we1l known in raxa from the lorver Middle Devo-
nian of the Eifcl. In this regard K. cylindricun (ichulz,
1883) is a closely relared species, but the Eifel specics
has a ìargcr diametcr and a highcr nunrber of septa. Bi-
renheide (1968) regards this taxon is a svnonvm of r(.
turbinatuùt (Goldtuss, 1 826).
Thc srr atigr aphically voungesr records of K. ryla-
tlricun tront possiblc Givetian streta of Decht-c-Nau ar
W oi Gh,rzni in Afghanist,rn (Brice, I 970, p. 267, pl. 18,
fie. 4) and those from the Upper Devonin of thc Kuràgh
Spur (Recd 1922, pl. 1, fig. 5) suegcsr that similar bur
slìehtly vounger iorms are rvidely distriburcd in Cenrral
Asia. Hou ever, these records are imperfectly krrol'n and
it is quesrionablc if rhel are indecd conspccific n'irh rhe
European spccies. Detailcd comperison is dilliculr fronr
iri,ailable dcscriptions and figures.
Selcral specics oî Keriophyllun from the Upper
Eifclian or Givetian closelv rcsemble the specinÌens fronr
tìre Karakorum as regxrds size and septal nunrber. Typi-
cai cranrples for such small diamerer species te C1'a7-
hophl,lltn postardrraai Bircnheide & Soro, 1992 knos'n
h om the Upper Givctian of !ìorthern Splin or thc Lower
G:etian Keriophl,llunt maillteuxi (Tsìen, 1966) fronr the
Ardenncs, but both can bc distinguished bl their less
strongly cirrrnatc scpta.
Subor dcr Columnariina Soshkinr, 19.11
Ijan.rilv Ch,rrectophvllidae Pcdder, 1 982
Sp itopl:t,llun Wedekind, I 922
Trpc-species: Cìr,rrpoplr'llr sporgio'lot schlùrcf. lslì9
Renrarks. Species ol the Sptnop\llutn lTantoplryllunt
ilroup xre knos n to lan considcrabh in their septal mor-
phology; l irhour ;r derailed descriprion of rheir vrriabilin'it
is very difficult to assign thcnr properìr This led to the ìn-
rroducrion of numeroui new spccies and lengthv discussions
of rheir generic identitl as u'cll as efectìon oI nerv genera
sich as Tiuncicarinulum \ Ei Kuang, 1983 or ntrdcdntbus
Mcuiam, 197-l to accomodxtc such intcrmediate taxa.
Thc * ide variation in scptal morpholog) nrxkes it in-
dccd difficult to assign the specimens with certainty to al-
rcldr- describcd specics or evcn to a genus. In :rddition, de-
scriptions oi man,v already knon'n species are insullicient;
revisions are needed for most of these taxa, A thorough
study of vari"bil tv has lreen urdertaken for only a fel'
Eur;rsian specics n'hich rr'ere subscquentlr. rr'ell illustrarcd
by nrore extensivc scries of thin scctions, for exanrplc the
type species of Spinopbyllun., Spinoplryllum spongiosum
(Schlùrca 1889) b1' Birenheide & Lútte (1990\, Spinoplryl-
lum liujìngense (Yu & Kurrng, 1984) and Spircpfullun bla-
cozrtr (Rohart, 1988) bv Coen-Auben (2002).
Spinophyllum cf. varioseptatum (Spasskiy, 1960)
Pl.I, tirs ! 6: P|.9. iig. 3
Holotype, locus ípicus, stralu!1ì trpicu and diagnosis. See
SprsskrÌ 1960, p. 126.
illateriel. 7 corrrllrres, \fPU)l 9105/ I -7, CK65lt, Border Ridge
Section, NE ot l..rrhkrrgnz.
Description. Snrall, trochoid to subcvlindrical coral-
lircs u.irh a di,rnreter ol 1.1-21 rnnr rt a maxinrun lengrh of
32 mnr, In cross-sectiolr, septa iìre strongly carinate; occ:r-
sionllly the lerv stout end reliular rrranged carinae may be
thickcnd by additional stereome (Pì.9, fig.8). In such cor-
allitcs carinae nriy touch rvith those of neighbouring scpta.
The srrongesr sepral rhickenings,rre developed xr thc pe-
riphcrv oi thc trbularium and thc axial tips of septa rvhich
are sometimes spear-sh.rped closc to the nrorpboìogy de-
,-elopcd in Charisphl,/lirai (see Olivcr 3t Sor';ruf I 98 8) . Con-
trasring B'ith this, in some corallites sepra are onlt- slightlv
thickcncd and n'caklv carinrte. The number of major septa
ranges Irom 26 to 31. Tho,rre only slightly ìonger rhan rhe
minors and extcnd through about 2/l of rhc radius, so that
rhey ìeave a snrall open irrea at rhe corallirc.rxis with a di-
amerer of 5 to ti mm. Thc cardinal septum rray be strongly
shortened. Thc most conspicuous character of the longitudi-
nal sections are rhc combJike, up* ards and inward oriented
structures of yardarnì carin:ìe, frequenrly travcrsing the dis-
sepinrentarium. The disscpinrentariun is ràther narrow and
consisrs of onl], . iew rows of srr,rll dissepinrents. Close to
the tabularium boundrry they arc very sinriìar to periaxial
tabellae and consequenth'the boundary to !hc rabulrriuùl
appears not vcrv sharp. Tabulae arc onlv conrplete ìn the
central parr of the tabulrrrium, where they Àre comnronly
arrrnged as horizontallv or sìighrlv coni'ex oriented pl:rtes.
Although rhe generally short septî of this spccies ma): not
disrupr the tabulle, the tabulariunr consists rnostly of small
tabellae and its diameter measures lbout 7 to 11 mnl.
Remarks. CoralÌites are closeÌy cornparable with
Spinophl,Llun ,L,driosept/ttuln fronr the Upper Givctian of
rhc S:risan Fornration of thc Saur Mrns. (Altai, Churchy
Sai River). Thc holorvpe oi rhis species (Spasskiy 1960,
pl. 7, figs 2a-b) has a slighrly higlrcr number of septa, but
shorvs similar shon septa. not extcnding to the corallite
axis, leaving r snrall spacc at centrc and a tabularium com
posed predonrinantly of tabeilae. In reglrd to the variabie
de''clopment of rhe irrcgularlv dilated carinae, there are also
srrong similarities betrveen both species. The assignment
of the paratypes figured in Spirsskiy (1960, pl. 7, Iìgs lrr-b)
to S, aarictseptatum is questionlbìe, :rs both transvcrse sec-
tions have snooth septa rvith spincllc-shaped dilarions (sec
Dubatolov tt Spasskiv 1971, p. l02,figs2a b).Thcspccics
referred to Heliopbyl/lrz by'Bulvanker (1958, p. 101) and
rvhich:rre discussed b)'Spe,skir" belong - n'ith rhe excep-
úon ol "HeliopbyLlun ? orìginale Ilulvanker", rvhich h.rs
strongly dilated septa - ro Cy,alfis:pJ1yl/rm sensu lato.
Sonre coraliires with unifonllv developed v:rrdarm
carinae shorv a remarkablc closc resenrblance to some spc-
cies ol Spinophyllum knot n fronr rhe Canrabrian coasr of
Asrurias (Sprin). Those Upper Civctirn populations are cur-
rentlf irssigned to Spinpbyllun altewgti (Oliver & Sorruf,
1988), but the material is verl hctcrouenous in regard ro sep-
taÌ dilrrtìon ls well as carinae devclopment:rnd may bc split
up into nrore than one species. Apirrt frorr the popullrions
illustrared by Oliver 3t Sorauf ( 1988, fie. 5-6), rvith sonrc-
rines extremelv rhickcncd sepr.r (Oliler & Sorauf 1988. fig.
6A), there are phenotvpes s'hich differ in heling onh.rveak-
iy dilared, but stronglv carinrre septa and n,hich are rlnrost
indistinguishable from the Karakorun coralìites.
Spinophyllum? shogramense n. sp.
I,l.2 fig.7,10. Pl. I liq.3. l,l.7lìg. iì-9.
HolotJ"pe. IlPUIl9I06
Locus trpicus. N Prkisr.rn, Uppcr K.rr.rnrbar Rner. N Lll'.rl
s.ì2, Rorder l{idgc Section, horizon CK 65S (compart Teltnr et rì.
1999. fig..1-.1).
Strxtum typicum. Delonirn, Shorrinr l'ormerion, middlc Girr-
tian to Irrrsni.rn.
Dirgnosis. .rp,ropbl'1,,rr ? \';rh cofrllires of I3 2l nm in cli;rnr-
erer. Scpr.r highlr iariable rhic[ened.rnrl c.ì,;nìre, nùmbcrinq ]2-19 of
tach orJer. Mrior seprtr \'ìrhdrl$n ironr .rxis. minors rerching.z.,l ro
l,i 1 of thc rriliur. Trbulariun 
"ide,.rbour l0 mn in dianrcr.
Prrarypes. l6 corJlircs, \'IPUM 9106 9112.
Description. Fragnrenls of solitarv coralÌitc's are
short, ccrrtoid to subcylindricll. Diameter rangcs in nrosr
specirrcns between 18 rrd 23 mm, but rarely mly rc'.ìch
27 or 30 mnr. Although thcy are strongly weathered înd
corallirc walls rre generallv onlv poorlv presen'ed, sorrre
wedge-likc scptîl thickenings are stilì present rt rhe pe-
ripheralprrrs ol septa in tr:ìnsverse sections. In most scc-
tions scpta are thin to slightlv dilated but they nr.rv be
strongly thickened in some. They ere thickest in their
middle parr, with e maximum dilation u..ithin thc inner
dissepinrentarium, but they rrc ncver contiguous laterxì-
ly and a stereozone is not devcloped. Septa are predomi-
nantly smooth, some with knot-like lateraÌ oipansìons
or more mrell' n-eakly clrinrte rvith irresulerlv devcl-
oped thickcncd carinae at peripher:rl parts, occrsionellv
approaching the nrorphologv of rhe Spiuophlllun -t.t'pe
(Pl. 2, fig. 9). Houever, cven within the samc transverse
section, thickening of septa r,,rries considerably so that
there may be very thin, smooth septa and dilated, wcakly
carinate sepra withjn the samc corallite. There are l2-39
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najor septa $'hich aÌe ;ìttenuate within the tabularium and
rlithdrawn fronr the axis (about 2/3 to 3/.{ as long as the
radius). so thrt a snrill septal free space n irh a diamcter of
l-6 mm renrains frec. Tabulerium is n ell dcfincd in tr,rns-
verse sectìon bv ur:rjor sepra, abruptly thinnint on their
enrry into the t.tbullrìum, as *,elÌ .rs bv shorr nrinor sept:rl
just cxtending into the trbulariun. Its dilntctcr (calculatcd
from transversc scctions by the axiai spircc lree of minor
septa) mersures:ìbout l0 nln. Ìn longìtudinal section irs
central part contirins fÌlr or sliehtl)'convex arial rabellac
u'ith dounturncd cdges and adaxiallv jnclincd peripheral
rabellac, so rhar thcre is no sharp boundarv ro rhe dissepi-
nrentarium. The dissepimentarium consists of nuùrerous
ron's of snall globose and sreeplv inclincd dissepimenrs,
rvhich arc orientcd according to a funncl-shrrped calice.
Remarks.'Ihis species is mor-phologic,rlly inrerme-
cliate between Spitophyllum tnd Tennoph),llun r sepnl
thickening lnd c:rrinle developmcnt arc highly variable
characters l ithin the population as s'cll ,rs in single coral-
Iites. Septa nrlv be s'elklr-thickend and snrooth or dilat
ed and carìnlrc cven s'ithin one rransverse sccrion (P1.2,
fie. 9). Horvever, in the nrajority of spccinrcns, septa are
generally weaklv dilatcd and veq' feintÌv crr inxtc. None
of tl.re corrllitcs displlys a stereozone of thichcncd scpta
or consistently dcvcloped Spinoplryllun -likc crrinae and
is thus onlv tentirtjvely assigned to Spiropbl,llun.
Snodi:;plD,llmt sp. from the Shishtu Formation of
Tabas/[.Iran (Rohart 1999, p. 58, pI.9, fis.3-.1, pl. 10, iie.
5) has likenisc wcrkly cirinirte, but spindle-shaped scpta
thet reach to thc cor.ìllite axis n'here they :rrc commonlv
twisted to a vortcx. Thc species is closely related but dif-
fcrs from the K:rrrrkorum samplcs in having a larger coral-
lite diametcr and longer septa. T\'pical Sinodisplryllun is
charactcrìzed bl gcnerally thin and smooth septa lacking
carìnae or later.rl projections (McLean 199.1, p. 113) and
is morphologicallv close rc Glossopbyllutt.
.Especi,rllv fronr the Devonian of South China, nu-
Ilrerous species dcscribcd in the Ìast decrdes have to bc
considcrcd in conrparìson with thc spccìmcns from the
Karakorunr. Howeveq nìost of those tlxl were insuffi
cicnrlv docunrentcd and do nor allorv dctirilcd conrpari-
son. Scvcral spccics kno$n from the Middlc Dcvonian
of Yunnan (Wane 19.{8) resemble Sprrrc,p/r1'lltn ? sbogra-
,/erse in nranv rcspects. Closelv relatcd arc T, (Tento-
carbia) conplicata (Vang, 1918) and Ctathophyllutn ex-
prriarr WÀnq. l9-t9. Thrv also belong to ,t rpecic.-gro.rp
with rathcr thin to slighti,v dilared and faintly carinate
scpta rvithout development of a stereozone, but arc distjn-
guished fronr S. ? sbogramense bS' tbejr stronlicr car inate,
axiallv thickened sept;.. Keriophylbn heiligelsreiai Wede-
kind selsrr Vans l9as (pl. 2, f-ig. 3- 1 1 ) is charamerized b1'
thin septa rvhich arc u'eaklv c;rrinare/scrratc and should
be placed rvithìn thc Spinophyllun ITen opl4tllum-garp.
It is difficult to consider the r,eri:rbìlitv of the species de-
scribed by Waug (1948) fiom the fìgurcs gìvcn, but most
probabl,v sorìe species have to be synonynrized.
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Spinoplryllun zhonguoense (He,1978) from rhe Give-
rian of Sìchuan differs in having stronger deveÌoped yardarm
carinae and longer septa reaching ro the corallire axis. More
closely related is a corallite from the Givetian oi Dushan
(Guizhou) which has been referred rc S. zhongguoense (Bi'
renheide & Liao 1985, p. 245, pl. 2, fig. 9). It hes weakly
dilated septa not reaching to the corallire axis, but differs in
its Ìower number of sepra. The corallìre figured by Liao tr
Birenheide (1989, pÌ. 2, fig. 12) as Spinoplryllum hejiazbaiense
(Kong, 1978) has a remarkably wide dissepimentarium and is
most likely conspeciÍic with S. zhongguoense. " Témnoplryllum
(TiuncicarinuLum) heteroplrylloidei' sezrsz Kong in Kong &
Huang (1978, p. 100, pl. 33, fig. 4) non !'rech, 1885 is dis-
tinguished by its longer, spindle-shaped septa while C,4ar
4ctophyllum posterum |vaniya, 1965 can be separared bI iîs
Ìarger diameter and higher number of sepra.
Pseudozapbtentis Sun, 1 958
!vpe-species: P d/lclle Sun, 19s8.
Remarks. During the Ìast decade several authors
have discussed rhe taxonomic content and validity of
this genus (Liao 1977; Lùtte 1990; Mclean 1994, p.
1 1 1; Coen-Aubert 1995, p. 164 Zhen & Jell 1996, p. 79,
Schròder & SaÌerno 2001, p. 118, Coen-Aubert 2OO3).
Apart from accepting it as a vaiid and independent genus,
generic identìty with TemnoplryLLum or Cbaractophyllum
was discussed (Pedder 1912; McLean 1994), but this pro-
posed synonymy has been accepted onÌy reluctantly.
VariabiÌity of the type-species P. dfficile from rhc
UpperFrasnian of XiangXiang, Hunan (Shetienchao Fm.)
is still ìnsufficiently known, As far as can be estimared
from the original figures of Sun (1958, pl. 7, fig. 4), the
dilation of axial septal ends in the type specres varies con-
siderably but normal (concave) sections of dissepiments
with a slight tendency to become arranged ìn a herring-
bonr patter n d"min.rte, L.rter.rl dissepimenr' or prc.epi
m€nts are rare. However, new collectìons from Hunan and
Guangxi proved the existence of charactophylloid trabec-
ulae (Coen-Aubert 1995, pl. 1, fig.7-1A). Pseudozaphren-
trs has been wideÌy used to accomodate Chinese species
(Lrao 1977), but during the lasr years non-Chinese raxa
have been included; the genus s/as recently rreated as a
subgenus of TemnophyLlum by Zhen er Jell (1996).
The morphology of numerous species wjth shortened
minor septa, weak to moderate septaÌ dilation and herring-
bone dissepiments suggest assignment to Pseudozaphrentìs,
and the reduction of minor septa in this group seems to fol-
low a phyÌogenetic rrend. The group is distribured world-
wide and is characteristic of many coral faunas of Givetian to
Frasnian age. Usually they have been as signed rc Mictoplryl
lum, SinodisplryLLun, TemnopÌryLlum or - followìng the Rus-
sian terminology to NeoxringophyLlm or AulacoplrylLum.
Mictoplryllum Lang t* Smìth, 1939 has recently been placed
within the Kyphophyllidae (Mcl-ean 1994) and SinodìsplryL-
/arz is a genus with typically thrn septa that is close to,4r.rzs
topby lLum.This grotp differs strongly fro n Temnoplryllum in
having reduced minor septa and weak septal dìlarion, which
is never enough ro form a wide stereozone, but ìs restricr
ed to thc inner dissepimentarium. Cbostophyllum is a very
closely related genus rhar differs in havrng generally short
septa of both orders, a more clearly marked cardinal sep
tum and almost no herring-bone dissepìr'nents. Aristopbl,llum
Bul'vanker, Spasskiy Ec Kravrsov, 1975 is morphologicallv
internediate betneen Chostoplryllum anó, Pseudozcphrentís.
The numerous Devonian erampìes which were nor
originalÌy assigned to Pseadr.ti:apbrentis include - among oth-
ers - the following Givetìan species: Su zodisplryLlum oîKong
tt Huang 1978, Guizhou; MictoplrylLum of Lùtre 1990, Eifel
Hllls; MictoplrylLum schlueteri Birenheid,e 3t Lùtte, 1990,
pl. 4, figs 26-27, Eifel HrJlrs; Mictoplryllun ol Liao 1977,
Gurzhou; TemnopÌryllum lenzi Pedder, 1972 and T. rìchard
rori (Meek, 1868) of Pedder 1972; Mclean, (1991, fig. 1.5),
North V/est Territorìes; Temnop hy llum zamleowae -*lrzolek,
1992, Holy Cross Mtns.; or Frasnian species Mictophyl,
lurn of He 1978, Sìchuan; ,lllctoplrylLurn guniae Ró;kowska,
1919, Sudetes; Neostringoplryllum modicazi (Smirh, 19,{5) of
Soshkina 1951, U ral AulacoplryLLum pEeÌaìeai Bul'vanker,
1965, NE Sìberia; the holorype of AristoplryLlum simakoci
Bul'vanker, Spasskiy 6i Kravtsol 1915, Kolyma River Basin;
Piceaplryllum sp. cf. Temnoplryllum menyouense (Hill 3r Jell,
19l0) of Vright et al. (1990, fig. 1 7), New South Wales.
The t1,pe-serìes of MictophylLun tnodicwn Smnh,
19,{5 from the Frasnìan of the Mackenzie River Region,
Canada, is characterized by even nore reduced minor
septa and the occurrence of lateral as well as lonsdaleoid
dìssepiments. It has been suggested by Mclean (1993)
that it is morphologically close to, aÌthough not typìcal
Íor Píceapbyllum Ró;kowska 1979. N eotemnopbyllumYu
& Kuang, 1984 and. Fruebuinra FlùgeJ, 1993 {rom the ear-
Ìy Frasnian of Nepal are synonyms of rhis genus.
Only one species of Smith (19a5, pl. 5 fig. 3) with
rather strong sepral dilation is rather close ro the definition
of PiceapbyLlum and its type species N. pron zar Soshkina,
1951.In addition, septa may bear carinae like projections,
split peripheraÌly in!o numerous lateral dissepinents infiÌl-
ing the interseptal loculi and there arc no rraces of presepi-
ùents. Minor septa may be reduced ìn juvenile sections
bur are long in the gerontic stage (Soshkjna 1951, p. 61,
pl. 10; 195,1: pì.26, fig. 89). Mosr probably M.modicumis
a very progressive phenotype of the Ps eudozaphrentis Iin-
eage characterized by continuous degeneration of minor
septe which nray be replaced by preseprments.
Pseudozaphrentis sirius n. sp.
Pl.7fìgs27
Holotype. MI']UM 9lll.
Locus typicus. Siru Col, approximarc\' 8 km \f of s:kirmul
village. (T.rlent et a1. 1999, fig. 1; locrlny 2)
Stntum typicunì. Devonirn, Upper Giverian?, Shogràm For
Derir atio nominis. .\frer rhc srir.
Paratrpes. S spccirrens. \lPU\l 9li+ 9lll
Diagnosis- ,\ ;ytccic: ol P:eutoz.rpbt?"rti \;rh i c,,r.rllir. <li-
ùreter r.r sin! ir.onr lc-l-ì nrn.ùrd ll ls nì,ìior scpr.r. rhich rlo nor
rerch rht cor.rllire rrìs. Scpt.r rhin ro nrodcnrclr dil.rrecl. llinor scpr.r
conn,onh rctlucctl .rntl lepl.rcecl br hcrrìnqbone d;ss.p;nrcnrs. lì.,ìfc
prcscpinrcnts nr,rr inLer-lrrpt the \ept.ì.
Description. Frlgnrenrs oi coraÌlìtes rcJch i nr.r\i-
Ììlulì] dian]ercr of -20-2J nm at a lensrh of 2-3 cnr. Juve-
nile corallìtes iu c trochoid! but bccome subcvlìndrical in
aduìt stlsc lnd hrrve iunne1-shaped caliccs s ith rllodcrarc
to stccplJ' inclinecl c.rlicc ri'alls.
Septal lcnr:rh is hiehlv lariable, :rnd thcre is n<r
general trcnd even in c;Ìrlv ontogeneric st:ìgcs. Usu.rlll a
rnr.rll.rri,rl \p.ìc( oi l-: nrrr in di,rnrerer rcrr.rin\. in(r'(.ìr-
ing stronglr.in rdult cor.rìlites. Generalll septl:rre inserr-
ed et the corlllite u all, but some mav be intcn uprecl bv
rare presepimcnts (Pì, 7, fiq.2b). SeptaÌ bases arc rhin to
slightlv s'cdgc-shrped and dilrted, ancl cspccìrllv in ju-
venile specinrcns iÌ \!'eik stereozone may bc dcvclopcd.
Acìditionallv, or.rter rvalls of the innernrosr row oi disscpi-
ments rr,ry bc'tìrickened, so that:1s'eak "inncr u,:rll" mirv
o(c.ì.iL'n.rllt bc prcscrrr .Lt rh( boundrr\ .rl rìrc r.rbulrr-
ìurn. In placc's thc slereome co:rting rhe dìssepiments is
sprcrd to the seprLì rr hich are then slightly dilated. lvtrjor
scpta rrc shortì reichinq :lbour ll2 to 213 oI the rldius
and in n'Ìost scctior'ìs rhev arc not much longcr thart rlrc
minor sept;r nhich rerch ;rbout l/-l ro 1/2 of the radius
if rvell developcd. Hon'eler, minor sepr:r ere conrÍìlonl\,
inconrplctc or conrplcrcì\' rcduced xnd repl.rccd br' lrer-
rinq bone disscpinrcnts.
Numbcr of mitjor sepla ranses from 2.1 to 28. Irr
adult corallites short :rajor septa bccome rhr-ead-like :rnd
ere sÌightly trvisted, lnterscptal elements ere stceply in-
clincd but there lre no lrtcr al dissepiments. Loneirudinal
sections are chrrlcterized bv the unusualll' rvide t:rbu-
larium s'ìth predominantlv complete tabuÌac, horizonral
or rveaklv convex and sonrctimes supplemcntcd bv e les
spor.tdic l.tlgc r,rLrcìl.rr'. lJrrsrprnrrnr.rriurl ir \ (r\ n.ìrro\
and consists of onlv ore ro* ol small elongltc disscpi-
ncnts in juvcnilc sections ind up to 5 rorvs in irdulr stagc.
Bec,ruse of thc short and sonetincs ven'thin scpt.r, rhc
nature of tr:rbcculirc is difficult to obscrle, but sonrc scc-
tìons suililcst .r l ither Iìorizont;rl :Ìrriìngenlent.
Rcnarks, Ch,rrirctophvlÌidae are a l'ideh, djsrribr.rr-
ed corai lami11 cspcciirlll' con.rmon ancl divcr sc ìn Givctian
ancl Frasnian flu:tls. Bec.rusc of their high intrlspecific
vari:rbility the t,rxononric srrtus of manr of thc describecl
specìes 1erì'ì:ìins uncleir arìcl spccific scparation oî closc-
ly reìated tiì\à is not rvithout probÌens. In :rddirion, rhc
rnajority of the knol n t.Ì\r rre still insuificicntlv docu-
mented irnd thorough rcr.isions, nhich should includc
studies on intrlspe'cific r';rrirrtion,,rre needed for rrost spc-
cies. Consequentlr; Ììurìrcrous similar looking spccies of
Pseudozapbrertis or-of rhc gc'nera mentioÌìed ebove nr;rv
be comparcd *,ith the K;rrakorum popularion.
)p|o16,1 ,"t11; Jr,,4 th h tr.tb,.nr,., llou'tt.tt,t, 617
The nen' species shos s close resemllance to ,l'|icîo-
phlllun tnottiam Smìth, 19+5 irom the Frasnian of Canada.
Specinrcns ot its n,pc-scrics (Snrith 1945: pl. 5, fig. 1-2,.1-6;
thc specimen on his pl. 5. 1i(.,1 mlv be assisned to P/cca
pb,llun and the specinrens figurecl as "near rnodìcum" may
belongto Tennophyl/roz) shor'" slir:htly longer najor scpra
that relch to the corallìte,rxis and I stlonger tendencv to
clevcìop presepin.rents (compare Mcl,can 1993, p. 114, figs
2.4-2.81. Aulacophyllun orndtunt Soshkina, 1952 (Frasnian
of the Russian Platform), is rtrost probrblv conspecìfic with
thc C:rnadian spccies as ir hls comprrlbll reduced minor
septe ind \\'cdgc-shaped septal bases. Sonìe doubrs concern-
inq lhe svnonlmv of both tarr are indicîred bv a section
oi A. orartunt in Soshkina (195a, pl. 2 iig. .tb), a *.eakl1-
branching coraÌ. In conrparison to rhc Karakortrnr sanrplc,
both species differ in halinu lonuer sepr:r and a rabularium
that is prcdominantìv contposed oI smirll rabellae.
Sjnce irs original description, lticnpbyllum modi,
czzr hrs been recordcd fiont rrany localìties (Brice 1970;
Soshkine 1951; Lìrc 1977; Tsygirrrko 1981), bur definite
rssiglìment to the Canxdixn fornr is inrpossible or very
unìikcly ior morpholosical rcasons; the ;rccuracv of rhose
records h:rs to be questic'ned. The Russirn samples of
Soshkina (1951, p. 58, figs 24-25, pl. 8, ligs 6-7, pl. 9, figs
2.1-25) differ fron the Karakorum species in having long
cr:rnd stronglr. spindle-shapc'd sepra. Anorher member of
this group is ,lliaop lryllun gniae Róikorvska 1979,lrom
rhe Upper Devonian of Mokrzcszóq'/Oberkunzendorf
(Sudetes). It has a much sm,rller dirrnrerer rhan thc Ka
rakorunr spccìes. Withour doubt,,4r'istoplryllnn simahoci
Bul'vanl<er et al., 1975 is anothcr closely rclated species,
br.rt differs by its higher sepral nunrbcr and larger corallitcs.
Pseudctzaphrentis is*idelv disrribured in the Devonian
of China; numerous species,rre closely simìhr to thc speci
nrens from Siru Col. Temnopht,LLun wdrtgtouense Kong,7978
(Givcti.rn of Guizhou) is knor',,n from onìy a singlc section
figured in Konr & Huang (1978, p. 97, pl. 33, fig. 1) and
can not be sufticiently ch,rracterizcd. The figured secrion is
ver\ close lo the marerial describccl herein and differs onlv
slightlv in its thicker septa, rvhich mav cxpand peripheral-
h to lorrr a nerror. scptel stcreozone ar the corallite n.all,
colcring some parts of the dissepimerrtariun in longitudinal
secrion. Its original classificarjon as Tentophl'llun seems to
bc' r-crsonable. Charactcrizatìon of Slrrorlisplryllum l,ungxiense
Ouyang, 1983 in Cao et.rl. (1983, p. 80, pl.2a, fig.3) is al-
so problematic, but the spccics sccrrs to diffcr in irs higher
nunrber of septt. Pseudozaphrentis uatgchengtoensis Yt k
Liao, 197-1, can be separated by its smaller diameter and a
highcr rrumber ol septa. (see Lixo 1977,p.45, pI.2, figs 1-
2; Li.ro 8i tsirenhcidc 1939, pl. 2, figs 8-10).
Anorher group shoù'ing similarities includes Psen
dostrirgopblllum ntiniarcnse Soshkina, 1939. Pedder
(1972) has rcgarded this species rs Tennopbyllun, 6ut
nunelous specimens $.hich rvere' placed in this genus
hrve reduced ninor septr, rcplaccd b)' herring-bone dis-
sepinrents, es it T. lenzi Ped,<i,cr, 1972 frorn the Ramparts
6I Iì S. Stbtiiler
Fornlation, Distrjct oi MlcKenzie, ciose to the Middlc/ Ther',rre usuJlr.non-crrin.rre rlthoLrgh onc'corîll;te sho\\,s
Uppcr De'onian Lroundar' beds. An rssignnenr oi such r en' ìrregular c,rrinetcd scpt.r. Hos,ever, coarsc cìanic otlctrrns to PseudozapÀreatls sccnrs justified. rhc 
'irrclarnr ,.,.1r".,." "*rr.,,rr.l.r. 
r.arc. Dissc,pinrcnt.rriurn is
nirrorv lncl c<:rnsisrs ol onll l-3 r.ows oi snr,rll globose dis_
t'-anr ilv Colunr nariidle Nicholson, 1 8 79 scPimc'n ts. conlnton lv t rl crscd bl the in s'ard lnd upwar-d
Subfamilv Columnariinae Nicholson. l g79 trr.ierrrrtl secrions of corrsc rì.ìonrc.lrlrhs. Thel lre usu.rllt_
Dispttytuntd.F,on,"nt"r, rscr il",îì: +.'-']jjil: i:::ll} lì::i:.:.î'l"rt__,i,lj'il1
'trpe specics: cì'rrÍr7l'r llun cae:pitu:ntt GulJiur'.lslr' s rrrrr lnd consists of rrri.rlh conrpletc tabulac, fl.rt,rt the
ccntre but dolrrturnecl at thcir nrlrgin. Peri.rxiallv rhel
Disphyrum cr-. caespnosum caespirosum (Gotdiuss. rst6) il: i;îir:ì:il.[ì',l;iìl-'" rrbelhe. rherc rrc rbout
L€ctotvpc, locus rvpicus. strrtunt t\'picrrm rntl diagnosir. Set
Bircnheidc I969, p. 13.
M.teri.l. \{PUtrf 9ll5r CK 177. l:rkhun Riter S(crion. S\\
of (;hiìrì1.
Remarks. Thc lr:rgntcnt of I phaceloid cor.rllunr
colrsists of onll'a fes'corallìtcs sith .r rirher lrrge di-
,rnrcrer of lO- 12 mm and l consr,rnt nunrber oi 26 nrlj<>r
scptl. Tìre major sept:r do not relch to rhe cor;rllirc.rxis,
lelving l larue axial spacc {rc'e, n'herc:rs nrinor septa rc.rch
:rbout % of the raclius. The spccinrcn corresponds .n c'll rcr
D. caespitosunt, bur has l sìighrlv srrallcr tabulariunr di.rm-
cter. As tlre available longirudinal sectiolrs are insufficicrt,
r definire assignnrcnr ro rhat species is qucstion:rble.
A similar spccies is " Psautostrorgopl4,lltor" caespito-
slzr Soshkina, 1939 fronr rhe Frlsnitn of rhc Ketar. rcgion.
S Ural (compare discussion in Rohrrt 1999, p. 52), thar
difftrs only in its slightlv shorrer minor sepra (Soshkin;r
1939, p. 36,54, pl. 10, fius 8l-82, pl. 12, figs 97-98).
Disphyllum caespitosum lazutklni (Irini\.a, 1953)
l)1. t, iìrr l-l
Holotvpe,locus tvpicus, srrarum rypicum xnd diagnosir. Scc
Rohrr( t98S, p-:5{.
Matcrial. ll cor.rllircs. IlPUll 9t.l-t;t-lli CK s69: Siru (;,!1,
S\\' ol I-.rsht.
Description. Iìragnrenrs nrost probabh. beloùqin!Ì
to looseÌy phaccloìd or dcndroid colonies, consisrins of
slender cllindrical isolarcrl comllites wirh a nrrrxinrLrm ob-
sen'ed lcneth of up ro .{0 nrnr. In rdult stage, corrllite di-
anleter rangcs from 8-13 lrnr. Epithecl is rvcll prcserled
ind shorvs fine rucae or nrore rlrell ven faint longirudinill
striae. ln translersc section, septrl bases mav be slighrlr.
thickencd rnd s'edgc-shrped near rhe corallire s.rll, bur
therc is no delelopmenr oi a pcripheral srereozone. Nhjor
septa rdngc in nunrbcr ir:-.r:n 23-27 end lre rarher shorr,
reaching to about l/2 to 2/3 of rhc radius, so rhir i lirsc
spacc oi 2.5-3.5 nnr rentrrins septal-free axiallr,. Minor-
scptr reach about l/2 thc length of thc major ones,rnd
nrav rareÌr'be rcplaced br a fcn herring bone dissepinrents.
All septa irre generrllv thin or only rveakh'dillted .rnd, es-
peciallv l,ithin rhe trbulariunr, tho,are usualh thrcrd like.
Remarks. 'fhe nr.rrcrial herc lssigncd tt D. caaspi-
tosunt ldartkini is rvpic.rl in rcgltd tc: irs disrinct trbulrrti-
nnr str'llcru[c consisting oi conrcr ("rrapezoidll") ccnrr.rl
t.tbelllc lnd conclve periaxi.rl r.rtrcll:re, described,rs "/azlt-
Éll-tvpc" bl Rózkos sk.r .\ lrccloros.ski ( 1972), Specinrcns
.tre.rlso closch- conrprr.rblc to rìrc sarnples figured bv Recd(l9ll, p. 14, pl. l. tis. ll. pl. .3. iiqs I 2) under thc nanrc
Ctatltopl4lltn (Tbannopbt'llnn ?) sp. fron Chirrrl. In
lonsituclinal sections rhis spccics has also coruplcre,rnd
convex cenrrll tlbellae (pl. J, fig. I is incorrectlv oricnrcd)
conclc perirxial rrbellrrc lnd rhere is l nrrros,dissepirnen-
trriunr. Soshkin:r ( 1939, p. I6) pl.rccd rhe Chirr,ri specinrens
ol Reed in lrcr D. c.r espitosl! n q'lildricr rrr (Sosh kina, 19.j9),
ilthoush it diffet's in hrving nruch shorrer scpta of borh or-
dcrs ancl a "rrepezoicl.rl" r.rbullrium srructure. Most prob-
:bk Disphl'llnt lcnin'eaa Brice, 1970 from tht Gitc'tirn
of the Hclnrrnd Block in ,{ighrnistrn bclongs to rhe sanrc
group; it diflcrs onh, sliuhrlv ìn hl inq even nore' reduced
nrinor septî (Brice 1970, p. 271, pl. 15, figs 9-13).
In thc descriprion ol Displ4'llun cdcspitosrDt ttic!-
c/icanr Schouppé, l9(r5 front Chitr'rl, separaretl fronr thc
nonrinotlpicirl sulrspc'cies bv dcvelopnrent of rhird order
scpta, Schouppé (1965) refcrs urong othcrs ro thc'above-
nìentioned spccinrens of llccd. Honcrer, Rec-d's spcci-
nrcns do not show inv rraccs of l third order scpt.rl clclc
irnd thc cenrr,rl tabulae oi D. caespitostrtn n'i1'cliaot re not
strongll di[fcrenti.rred irorn rhc usurllr. dissepinrenr-likc
pcli:ui,rl t.rbell,rc. lt is neccss.rn to rccorriirru rhe cristcncc
and constrncv of such rhird-order scpral traces, cspecillll
in rcgllcl to the snrrrlì nunrbcr of spccimcns (3) on s,hich
Schouppé bascd his studies. Ar this tine it c,rnnor bc ex-
cludcd that the strucrures fisured bl Schouppé (1965, fig.
2, pl. I , ligs 2-1) ,rrc dì.rgener ic,rllv ind uced or s,erc cru scd
bv l sccond.rn rhickenins of rhe sept;r and corrl n.rll.
Follorting rhe dcscriprion oi Schouppó, onh Chcng
(1969, p.7l) ;rnd l{oh.rrr (1999, p.52) hare reccntll rp-
plied thc nrnre D. trig,clicun r<>'fhonnoplD,lluu-spccics
[rotu Splin:rnd Ir:rn. Rohlrr's lssignntc'nt to this spccics
s'.rs based - rprrt fronr generlì morpholor:icel simillrity
- l.ugc'll on rccosnition oI thirci-ordcr sepr,r in his speci-
nrcns, discussc'd ,rncl cxpl.rined in connecrion witlì tlle tcl rl
"hlposepta". lìohrrr cxplicith' stresses thc irrceularitl, rnd
incompleteness of thc third orcler'-scptl in his nrrteri.rl, *'irh
lnd l ithout such septr. As l nrlrter of fact. rhcr-e rrc indccd
insertions ol ivcdgc-shaprd strucrures between the scpr:r
jn sourc transverse sectìons figured by Rohart (1999. pl.
/, iig. 2c, 3b-c). Somc seem ro possess a d,rrk nredian line
and interrupt thc ncighbouring mljor or minor septr, so
thar the septalbases seen to be cut at a high rnulc torvards
Lhe ertcri.,r .rnJ rr, lonf,er Ier, ì thc , ptth,c.t. Acc.p.i l-
such srructures as true primerv skelctel elcncnts implìes
that neirher nrejor nor minor septa uer:e directly ìnscrtecl
at rhe \\,all or that such àn itrsenion $es ltt lerst discorì-
tinuous. However, these "sept:r" are extrcmclv ìrrcguÌ.rrìy
developed; ir cannot be conpletell'excÌuded that thel are
ceused by di,rgenetic effects. Not all sept;r arc rffected bv
these struclurcs and a dark nredian linc mav also be the re-
sult of "Krisr:rllisationsfronten" u,hich rnav appear not onll
close to the t'all, but lt anv placc \ 1erc scpta arc ìn lrter
al contect. Numerous exemples o{ sìmììar phenorlcnl are
knorvn especialll. fronr species generalll-:rfîecLed bv str-ont
skeletal thickenings , s\ch as Dandrastell.l trigenme (Qúen-
stedt, 1879), in r'"l.rich so caÌÌed "Wandkeile" ilre conrnron
structures causing der,clopment of pseudoscpr:rÌ structures
(Oekentorp-Kùster 3i Oekentorp 1992, pl. /, iiq. 4).
Coen-Aubert (1995, p. a2) pÌaces 1). c. trícycli
czzr rvithin the senus Peneckiella Soshkinr, 1919 :rs ìts
dissepiments lre s()nretinres sÌiehtÌv inflatecl and up-
turned (Schouppé 1965, fig. 4), vcry sinrilar- to typicel
peneckieÌloid dissepìments. Disphyllun tnd PenecbieLla
xre lerv similar ancl mav be separatcd in some clses on]r'
because of their diflerent trabecuÌar structul.e. Unfortu-
natelv trabeculae are nor recognizexble in the figures oi
Schouppé, but jn hìs descriptìon he expìeins rhc struc-
ture rvithin tl-re loncjtudineì sections as "von aullen un-
ten nach ìnnen obcn gcrichtctc peralÌclc tabckclr.eihcn"
r4ricl.r in no wj)r indìcjtes the developlnent of rhipìda-
canth trxbeculae,
Occurrence. Widcì1-distributed in thc Frasnian of
Europe (Spain, Poland, Belgiurr, Fr:rnce), Algerie, the
Kuznets-Basin, the Elburz part of tl.re Northrvcst Ira-
nirn Plare and thc Klrakorunr Mtls.
Disphyllum sp.
Pì.9. 1ìg. l
Material. l\,1I'UM 9126t Y.rrkhun lìilcr Scction. S\ oi Ch.rr-ì1.
Description. The fragnrent of a ph:rceloid corrl-
lum consists of snrell corallitcs ranging in di,rmetcr fro'TT
S ro l0 r' rr'. t o rl irer.re cha-.,.r.riz,J ì'1 ,n n,orrr
plete srcreozonc of *'edge shlped septa close to rhc
ourer rvall, and especially ot ,rdditjonal stereomc devel-
opcd near the trbularìum bour-rdary. Mljor septr nunrber'
constanth,25 to 26 end cxtcnd to the corrllite exis. In
some corallites a smaìl axiaÌ space of I nim may bc lcft
open. Nlinor septl :rrc much shorter and onìy rareìy cn
ter rhe rabulariunr, which has a diemeter of '+-6 mm ancl
is clear 11' biseriate. Arirlly it ìs corrposed of horizonralll
arranged tabulae rvith don'nturncd eclgcs, pe'rì.rxìallv sup-
Del)oltidn .Ònrl\ finn the K,ntkornnt ,\lounttins 619
poftcd b)i inclìned or concl'e trbellre. The disscpìmcn-
tlrium is r-lther rìu'ro\\'rrìd corìsìsts oi l-l roÍ's of elo-
bose to slìghtli' pcncckiclloicl disscpimenrs arr,rnged in e
flat or even LrptLlrned series, onlv r1Ìreì\' inclined tor.',rrd
thc coralìitc rxis.
Rernarks. Even though Dísphyllun is a u ideli' dis-
rriL,r'r.J q.rtt,. ir'.lLrd,rrl nLrr,r(ruLr\ rp..ie.. it i. ,tot po.
sible to rssign thc single spccìrren to an lìreacly knorvn
t!ì\on. Ho\\eve1, within l specics sroup chxleclerjzed bv
ìone scptr, I)ispl-,11lun? rirgtltu/)i (tslinde, 1890) described
from thc Frasnian of thc Clnning Brsin ìn \V Australi;i
s ìr o.,r's r close resenrblence.
Wl.rere:rs tvpìcaÌ specinens of that species dìffer in
some fcrturcs of thc longituclinal scction, usuaLlv corr
poscd of :r br oad disscpinrcntirium of axialìv inclìned dis-
sepirrcnts :rncì of nlorc jncolrtplete trbùLre, there rre sonle
specinlens questiorulrlr assìqnccl t() thet spccìcs, rvhich
rre f.lther sìmil:ir to thc K.rrakorum spccimcn. Tl'o cx-
amples l'ith this tl pc of nrorpìrolo*1 :rrc a spccinrcn of
Hill & Iell (1971. pl. 9, fiq. 6) esssigr.ìed to D.1:irgarunt
and a.lsct D isphyllurtt .cirgaùtn r at. tlensun H ill, I 954; both
havc upturncd scrìcs of disscpìnrcnts rncl rrthcr conrplctc
abul:c. DisphlllLon hsiarghsìercrse \oh, l9l7 js rlso chrr-
acterized br a distinct inner lrll of thickcnecl scpt:r ancl
clissepinrents, but dilfer.s ìn h,rving concer,e t,rbell,re jn thc
centrrl prrt of the tabul,rri,.rm. Specimens oi rhis group
with clelelopnrent oi:r pcriphc'ral stcrcozonc h:rvc been
phced in Solonirrcl/a Ivaniya, 1952.
Subfanrilv Hcxlgonariin.rc Bul'r'ankcr, 1 953
Hetagonaria Ciirich, I s96
Ty pe spccies (,ubscqL,enr deslrn,rr;on b' L.rrq. Sn,irh N I homr.
t9+A): Ctdtl,r4lryllnr hctagorrar Goldiuss. I Sl6.
Hexagonaria cl. sanctacrucensis Moenhe, 1954
Pl. 3. iig. lr P1.9, iiia.6
Il.rterial. One fr rgnrcnt oi .olonr 
-\lPUù1 91 15: Cli li69: Sir u
Col, S\\'oi Lìshr.
Dcscription. Thc ir:rgrncnt of r ccrìoicl coraìlun is
10 x 10 cn erìd consists ol mediunr sìz-ed, poly-gonal cor
llÌites with ,r diameter vlrving fronr 7 9 mm at tìrc ldult
stage. Septl ile gcncr:Ìllv inscrtccl lt the n'lll rnd ere not
inrerruptccl bl eny lo"scl,rìccricì cìisse;rinrents- Ther, ,rr.-
tvpicallv slìghtlv dil,rtcd in thc inner clissepinentan uln,
but beconre vert thin s'ithin the t:rbulariun lnd espe-
cialìy' rvl-rcr-r appr oaching rhe corrllitc axis. In contrast to
thc long major scpt,r, r'hich numLrer 19-21, lc.rving open
onll' ,r sm,rll ,,rxial space of 0.5-2 rìrn d;.nrc!c1-, minor septil
are much shortcr rvìth ir length oi about % of thc rrdius.
Wìti-rir-r the disscpinrcntarium most septi er-e "crr;nrte".
The carinae .rrc dc'eioped rs snìall irleglrlilr crrinae lihe
\ep.ì \rruclrÌr'c\ nLi,h rr,rr .rl,f,( r .r\ /.!2.ì--r.t'ir r:n
corallircs g'ith thin scpta. Ìn corallites riith more strongìv
r,l0 S..\dti;do'
dihted scpt;r, trabecuhe l c rìlorc dilltcd and mar rcscnr-
blc co,trsc llrdalnr-clrin,rc. Crrrin:re ,tre rlre or nt.rv bc
lickin{.ìlnrosr complerch in jtrvcnile corallires.
ln longìtudinal scction. r.rbullriurn is rerher narros'
llnging lronr .l-5 mm di.rrncrcr. It is conrposcd of slightlv
c.,'. .x c.ntrrl tabul,rc fl:rnkcd bv pcr i:rxirl rou s of rabcì-
l.te. Thc n.trrol disscpinrcn r;ì r'iu n'r consisrs of a ierr rc,l.s
oI snrlll bulbous dissepinrcnrs, inclincd rerr-thc tabul.rri-
unì but r:ìthcr ilrt nelr rhc wrll. This.rrranqcmenr is iol-
lo* ed bl sections of colr-sc nronrtcilnrh trabeculac.
Renrarks and occurrence. Thc specinren corlc-
sponds nell ro Hct.tgouarù J.ll(t rcrulc€r?sii Mocnke.
195.t, fronr the Dctoniln of rhc Holr.Cross N'lrns.
Hovever. thcrc are onlv nrinor sinril,rrities rr.ith othcr
Fìuropc.rn Hc'.r',rgoir,lr.J spccics, c\cepr lor F1. lr.ic Tsicn,
1977, s'hich has much lonscr nrinor scpta re,rching flr
into rlre tlbuluiurrr.
Hexagonaria 5p. B
Pl. N. iig. l- r
Nl:rteri:ìl. J ir'.r,tnrents oi colonics i\'11)Ulf 9l16rl-1 CK S69:
Sinr Col.5\l ol L.rsht.
Dcscription. tr'Iitcliil consists oi tno snr.rll irlg-
nrents of ccrioid colonics. Sonrt oI the polvgon;rl cor.rl-
lites shorv calices r. ith .r ilrt c.rlicin;rl pl.rtiorn. Thc di-
imeîer oI adulr corallites is rcl.rtirell largc end thc cen-
tr-es of ncighbouring corill;tcs xlc 9- l+ nìm :ìparÌ. Scpt.r
gencr.ìlly thin pcriphcrallll s ithout rrrces of ri-all-thick-
cr-rilrgs. In thc ìnner disscpinr(llt.rtiLlrì'1, scpta .rre usu,rlly
slightlv to stronglv dilrrtecì .rncl nrll Lre,rr carinae, rvhiclr
nr.ry be rcpl,rcecl b1'heavill st,ollcn trlbecul,re. Nunrber
oi nrajor scpt;r r',rries fronì l9-2-1. Thcv extend alnrost t<r
the .rxis s'hcre ther-c renìiins onl\' .ì srtt,rll asial space of 2-
3 mm frcc of scpta. trlinor scpra.ttc short end reach onlv
to the boundùr\ oi the tabullriunr. Thev nal be incorr-
plcte and inrerupted in thc ouro disscpimcnteriumi thcre
,rlc' no ìonscialeoid dìssepinrcnts. ln longitudinal section
the brold clissepinrcntiriunì is conrposcd of cÌongrre rnd
horizont.rlll' lnlngcd dissepimcnrs rvhich ioìlorr' rhe nrot-
phoìogv of r slighrlv evertcd c.rlicc. The r:rbulariunr hrrs :r
di,rnrcter of iÌbout 5 nrnì .rnd is iilled rvith fl:rt conrplete
t:rbul:rc rxirllr; fl;rnked bv arirl conclvc trbellae.
Renrarks. He*rgoadrid rrir.rói1ls Mocnke, 195.1
irorr thc lirlsniirn (\Vicrrz-ni;r) oI thc Hoh Cross Mtns.,
is nrolpholoric.rllv closcst to this specics, but diffcrs in
its srnlller clissepirnents rÌnrngcd irccordin{ to :t morc
evert cllìce,.rntì irs longer nrrrjor scpr:r rceching ro thc
corrllire lsis. The holotlpe oi rhis sp.'cics h;rs been re-
figu'ed br Coen-Auben (199a, pl. l, fig. l-2). She re-
grrrls -F1e.r',rgorraria riir-cr//,ic liohlrr, l9tiÌ3 to be sl nonr-
nous. H. crtrssiseptrtttt (lvlni1,:r, I965) from the f rrsnirn
of thc Kuzb,rss (Siberi,r) is a closcìr' rclatcd species rvhich
c,rn bc distirrguished bv lonscr,rncl nrore strongll'dil:rtccl
scptì.. Hexagonarill beichuanensis (He, 1978) differs in
hl ing a narrow disscpirrrenrirrium consisrirrg of snraller
disscpiments.
Hexagonaria sp. C
I'1. s. ii{. .l: I'1. e. iig. .l
Nfatcriel. (lorrllunr i\ll'U\l 910.1: CK65/: Border Rid{c Scc-
rion. NE of Lrshk.rrg.rz.
Description. The stronglv croded frrgncnr of ;r
singlc corellum h,rs a size of ,rbout 7rZ cm. (ìrorvth forn'r
oi colonl'and corrllire nrorphology are unknown. Adu)r
corilllires r.nge in clianrctcr fronr l5-20 n'ÌnÌ. In!ercor:ìl-
litc rvrlls irc srraisht, thin,.rnd only slishrlv thickcncd by
l e:rkh' dilatetl septal b:rscs. I n rhe outer dissc'pinrenrariunr,
sep(r;ìrc lerv thin but shorv l srrong tendcncv ro becomc
spindle-shaped rvith dil,rtions in rheir nriddle parr. Slighrl-v
thickened sepra usualh bcrr irrcgularh arrangcd carinae
s hich mav be obscured bl scptrl dilation. rvhereas in un-
dilirted septa thcrc.rre onlv rlre crenulations rnd no true
crrtinire. Major septr nunlbcr 2.+-25 irnd rcach the' cor rllitc
rlxis where thcy are vcrv thin. N,linor scpta do nor cxtend
into the t:rbulariunr lnd h.rve :r Icngth of rpproxinriìtely 2/J
oi the radius. The tabulariunr (diilmeter 5-6 nlnl) conra;ns
convex tabulac and ,rdditional pcria*ial ra['ellac r* hich are
diificult to sepant.' fronr the innc'rmost ross of dissepi-
nrents. The dìsscpinì('ntiriunr consisrs oi nùn'ìcrous ro\'s
of small elobose disscpinrents, stccpl)'inclìncd closc'to thc
tlbullliunr but slightlv cvcrted in irs cxternel prr:-t. Sections
of uron:rcanthine trlbecuhe irrc common (l)1. 9 fig, 4) and
rcflcct the slight reflexing oI crlicinal platforms.
Remarks. This is .r species oi F/eragr.,land rvith larse
corrrllirc diametcrs irnd nrodcr;rrch' dilared septa, sho\ìn!Ì
a close rclationship to the t\,pc-spccies Itexago*tria bet-
.rgoru. Ir differs in haling l considerablv snrallcr numbet
of lt'ss dilated rvcaklv clrinltc septa. It is rlso close to rhc
holorvpe of É1. àassleri nagtt,t (Vcbster Ec Fcnton, 1924),
rcccntly re\,jscd in ,r verv *,cll illustrated nlonogrxph on
thc Fresnien feun,r fronì lowi bv Soriuf (1993, pI.32, figs
2-5); it bclones to:r nrorphotlpe of-É1. óasslcri ndgu wirh
dil;rted scpta. "Prlsrn,,tolhlllu cf. rz.rgarrni" describcd bv
Brice (1970, p. 233) fronr Afgh.rnist,rn corresponds quite
st'll to this tvpc s'ith long, dilared and rvc:rkly carinete
sepra, it is ven'close to the specimc'n described herc. "P/ri1-
lips,tsh'ea" Iaz tki il)sl'r'rnker, 1953 hrs :r similrr seprJ
nrorpholo*' but diffcrs in its srrr,rllcr corallitcs (Bul'vankcr
195S. pl. t'.1. lis.3r pl. c.1. iiqs t-lr.
Hexagonaria sp. D
t)l 'r. lig 5
Material. CoL.rllum ì\4PUM 9lll; CK 177: lirkhLrn Rivtr Scc-
rnrn. S\\1 oÌ Gh.rril.
Description. Thc singlc cxamined specìnren is a
complete colony ri'ith ,r dianretcr of 15 cnr and a thick-
ness of 8 cnr. It consists of rcmarkablc large cerioid cor-
allitcs thar rante betrveen l5 :rnd 20 mm, rercll' 25 nrnr
in the adult st:rge. Calices have a deep tabularì:rl pit ancl
widc Ilat pcripherel platfornrs, which are not evertccl. As
there are no djlations bv septal bases, and septir u e r ery
thin perìphera111 srraiiÌhr intercorallite n'alls are generallv
very thill. Number of najor septa ranees from 21 to 24,
reaching to rhe coralÌite axìs or Ìcaving onÌy a smalì opcn
space fice of septe. Usuallv septa rre vcrv thin, thre:rd
'iLe.rnd nithour,rnr dil.rti,,n. Horrrr'tr..r fLtr .eprr nrr\
sho$'some rveak spindle-shapecl diÌation rvithin the in-
ner dissepimentariunr. Thev are always srìrooth:1rld tilerc
are no carinae or othcr cr-cnulations but nray bc slightly
vavy * ithin the outer dissepinentarium. Mìnor septa
reach a length oí 1/2 tct 2/3 of the radius ind are some-
times inconplete in their oute. pert. In lor.rgitudinal sec-
tion, thc dìss cpim cntariurn con s is ts of lrrediurlr sizcd dis-
sepiments whìch are arranged fìat in the outer part, but
bccome steeply incljncd when reachìng the tabulrriun'r,
where thcy rre sometimes clongate. Scctìons of trebcc
ulae arc rarc, but show thc coarse nlonrcanth structure
rypical for disphi.'l1id corals. The trbulariun is:rbout /
lnm wide and contrins axially convex tebul:re flanked bv
snalicr accessory tabelhe.
Remarks. There are onl1,a iev'species with large
coraÌlite diarleter arìd thin nonciìrinate sepra. The spe
cies is especially close to Hexagonaría sp. C, describcd
above, fron.r which it differs onlv bv thc rruch thinnc'r
and noncxrinate septe. lt cxn not bc cxcluclcd thxt it is
only a phenotype of the salne species,:rs all other char
acters are nrore or less idenrical; this v"ould bc similù to
the sìtuation observed jn H. nagna by Sorauf (1998, p.
64), where two different phenot,vpes can bc separated.
The phenotype o{ H. bassÌerí magna, characterizcd bv
rhin, noncarinate septa (Sorauf 1998, pl. 33, iìg. 1) and
including the western Canadian specimens dcscribed as
PrLsnatctphyllun cí. ndgntm bv Smith (19'15, p. .17 43,
pl. 15, fig. 2-3) are ver,v closelv rclatcd to thc corxlluÍn
describcd hcrc. Hexagonarta ngarìensìs Liao, 1982 lronr
the Frasniarr of Rutong, NV Xizang (Tìbct) has simi
lar measurements and sept,rl n-rorphology. Hot'ever, thc
structurc in longitudinalscction and de\,eloprìrent of carj-
nae of this specjes are insufficiently illustratcd to allorv
closcr comparrson.
Arguttlstred Crickrra,v, 1 960
Tvpe species: -4ryatastr?r !rg,tr Cricktr.ì! 1'.r60.
Argulastrèa sp.
Pl.9, tig. l
Matcrial. One coiony Ni \,li'UM 91.19i CK l//:1'rrkhun Rl\'ef
Secrion, Sw of Ghrril.
Detoniatt cora/s Jrotn tbe Ktrakorun ,lloultaitts 621
Description. The fr;ìcnlent of a cerioid colon_v
consìsts of nunrcrous polygonirl corallites ranging fronr
7 to 9.5 nrr ìn di:rr-r-reter. Increlse ìs nonp:rrricid.rì, nrost
probably laterel. CoralÌirc n'alls rlc srraight and sone-
times slìghth' thickened by' r'cclgc shrpcd sept;rl brses.
Aìl scpta inscrt;rt thc corrllitc *'rll and nunibcr 19 to 22
in e:rch order. Thcy l-e rvpicalll'slightll' to modcr:Ìtcll
dileted within rhe dissepinrentariunr.rnd, especialll in the
ìnner dissepimentrriur.ì.1, soiììe additionel stereome coats
scpta and ncighbouring scctiorrs oi clisscpimcnts, though
not building ln rnncr-scptll stcrcoz-one. Vithin the tabu-
larium, scpta rrc vcrl thin end bcconc thrcad likc. Mrjor
sepr. usuelÌ) e\tend to or aÌurost to the colrlÌite,rxis, but
length ot minor septa varics ilrcrtÌ\r Although thc,v usu
allv extcncl about l/2 thc rrclius, in some clses the) ùay
be stronqly reduced in lengtl.r but ire never replaced by
herring-bone dissepimenrs. Dissepirnentar ium is variebly
developed and consists of only ;r icn' rows oi globose dìs-
sepìr-nents, but in sone corallites jt jncludes rs much as 6
rori,s ol slightìl adrxjaìly jncljned eìongrre dìssepinrents.
Tabulee ere axirlly conve!, hrve e dorr'nturned lnargin, end
,rrc usuallr- supplemented *ith snell globose tebellae.
Remarks. The specimen be,rls some reser,lrblancc to
the fulÌy cerioìcl specin'rens <>i ArgLtastirea buÌlensìs lJllI,
1945, especially fron the Pillar.r Linestone of the Canning
Basìn, but dìtfers fr.orr n picrl spccìnìcns in rl'ìe abserìce of
rhe peripheral sterozone usuallv obsenccl in thet spccics.
Phillipsastrcidrc Rocnrcr, I 833
Phacellophl,llin,re \\'edekjnd, 1 92 I
,llacaeea V'cbste r, 1889
T|pc spcc ics: 2rrf pÀ I lto, ttLit,oi,nt Hr11 ti \\hirfield. L87l
Macgeea ? sp
Pl. f. iìqs 5-7
Nlaterial. Ten corrllires.lll)U11 911.1, I 10: (lK S69: Sim Col.
SW oi Lrsht.
Description. Corallites ale preservecl as slìort, slen
der cllindrical frasnrents. Cros'th is strrjght or slight-
11'curr,cd lr'irh a dilmetcr of 10-1-l nln'rj:1 le\1, colaìl;tcs
show rrxces of axial budding. Coralìjte rvaìls are usuall,v
eroded so th:lr tlrc thir cpithcca and peripherxl prrt of
.eprJ ìrr i'equr rrtlr L.L.kir". l r.. 'epr.L \rrrr rn ,n-(rt
in a dilatcd zonc close to the outer n'al1, n'hcrc thcl are
spindlc-shapcd. This conesponds to thc zone of thick
erled horseshoc dissepìnents which atc dcvclopcd as:r
coù'lplct doublc n',rll ,rncl ,rre typic:rlìy convcx/conc e in
trar]s\.erse sections. \f;thìD this zone liìtcflll djssepiments
arc not rrr-e. Major scpta nurtbet 25 to 28 and are rxthcr
iong, reaching aÌnlost to the corallite axis, wher e a small
specc of 2-.1 mm di.nreter rerìlrins septa iree. In two cor
alìitcs major scpta ue nlore strorglv reduced ancl aÌrlost
S. ScÌn'ììdcr
cquiìl the lensrh of nìinor scpt.r, r'c:rching onll slighrh'
into rhe t.rLrul,rriunr. Cl.rrclin.rl septunr nlrr be shortcncd.
I' cpith...r .tn.l tìtc,,ut. r .lns.pintent.tt itttr. i,'rì\i'lir{
of snr.rll ìrorizontrl disscpinrenrs, is usu.rlh eroded. the
thickene'tl 
".rlìs oi thc horscsho.'dissepìmcnts lon'n thc
.rppiuenr oùrer \r'iìì ol cor.rlìires. Rhipidac:rnth trebecuhe
.uc comlrìonll ccntcrccl rbole the horseshoc cìissepirucnts.
usr.nlh .rlrengctl .rs:r singlc pipe, irut nrel be supplenrcttt-
cd bv 1 ,l rc'.r's of sln.rìl nornrrl dissepintents ìdi;ìcent to
tl', irtrtc'rr,ill. LtI,trLttiurtr Jr.tt t.t.t r.tn:c. tlo ìl --S rlrìl
lncì includes llrrost colnplcte holiz-orrt.rl to slightlv con-
vc\ trìbulr'rc iìnd irle rssocixrcd \\.ith snr:rll globose t.rbcllic
closc to thc thickened rv,rlls oi horscshoc clisscpinrents.
TirbrLìrre rrrc closeh,sp,rccd q,irh about l0 per cru.
Remarks. Tì-re nrxÌeriirl consists ol short hagments
of cllinclrìcrrl cof.Ìllitcs oi sener.rllr. snr,rll di.rnrcter rncl
thcr nrrl h.rve belonsed to .r coloni,rl fornr. Discrinrin.r-
tion ol isolrtct{ cor,rllircs fronr cor.rllitcs of the solit.rrr'
gcnus,Ì/,rtgc,c,r is cliificuìt, rlthough uros r ,l /.rrgc r,.r species
shorv l consistentlv l.rrgel cor'.rllitc dirnretcr-. Ho\\'crcr.
,l/.rc3car .rlso inclucles ser-er.rl species with sln.rllcr dir'rrr-
ctcr \uch rs ,llacgcea de:roi Schou6rpcl 1965 frorr Chitral,
rhc Eifcliirn ,11. Darlr_t'<irl'r F-rech lSS6 or' ,l/. r.ccra \\hlther
1913 lhich rtc kno\.n to devel<,p sinrihl long, cvlin-
clric;rl cor;rllitcs rnd nrlv bc conir,rsccl rvith ir.rqnrcnts c,f
Tkntnopl:t'llutt.
Conrp.rrcd s-irh Tbatnn ophl,lh rat. the de'sclibcd
specincns have l rlthcr lirgc diiurctcr lnd contplr.rblc
high nunrber oi seprì. I-\ceptions incluclc Thanroplryllunt
-riaore, l'u Ei Lieo 197.1, s hich h.rs rrbout 2iì ura jor scptr
er ,r clienretcr oi l1 nr''r. :rnd the Frrrsnian T. lcozlouskii
Rózkorvsk.r 195J. But thc v,tst ntaj<tritt'ol Tlutntopbyllun
specics rtre gencr.rllv mlrch snr;rller in their dimensions.
llLlcgean desioi is gener,rì1,r. thought to bc,r solirarl.
spccies (Roh.rrt 1999) rhìch closelv rcserrbles the spcc
inrcns rlescribed iìbove concerning biometric.rl c1.rt.r, bur
dìilers in irs shortcl nr,rjor septa. Ho\\'river, sept.rl lengrìr
is knou'n to bc ln ettrenrell r'lri,rbìe te.rture l ithin ,ll"rc
gcc,r; rhc Sìru Col nr.rterill incÌucles sections n ith short
,rnd rlso l,rng scpt.r (Pì. t. fig. 7). A julrnììc fil section
oirhe holotr pc' figr.rrecl bv SchoLrppó (1965, pl. l.fie.9)
has .rlso r rther long septl,
Rec.rusc ol ploLrlenrs concerrìing gro\\'th forrìr rìs
rvcll ,rs scptrì lengtlr. it is rrot possible to:rssign the speci-
nrens rvirh cerr;rintl ro ,l[, desioi <>r to t Thantopltlllttn
spccic\,.ìnd it is hcle tenr.rtivclv assiqned v),llacgeca.
Macgeea cf- multizonata (Recd, 1922)
I'1. l,lis\ s-lc
Nlatelial. 9 cor.rllirc.. \1PUl\l ell3rl-e: (ìK s6'/i Sifu Col.
S\\'r,i l-.ts h t.
Description. Frrqurents ot cvlinclricrl cotrllires
s,irh nraxirnur-r'r Iength of 50 rnnr .rt .r dilruetcr ol I 'l- l8
nm. All spccinrens are str onilly wcrthcrcd so that the epi-
thcc.r is completch.croded. Accordjnqlr,, on tlìe surface
of n errthcr ed cor:rìlitcs thc rhickcnecl zonc of holseshoc
dissepirrrcnts becorìcs visible. wÌrich is rathcr rcsisrant to
erosion. Scpt:r,rrc r,,clk to llrodcriltelv dilatcd and coat-
ed rvith stcreonrc ivithin this rrer, but rrc tvpically very
slcndcr t,hcn cntcling the tlbuhr-iunr. ln contrast to the
nìirìor septir, r'hich bareh cxtcnd iltto the tlbulariunr,
nìi;ol scptrì irrc longer but clo not re;rch to the axis, leav-
ins i srìr.rìl opcn :lrer n'irh l dienreter o[ 3-5 nrm. Major
sept,r nuurbcr 26-30 rnd are irresularlr r*.istcd within thc
t.rbulariunr. The c.rrdin,rl scptum is shortened in most of
thc corlllites. In cross section horscshoe dissepinents arc
.rrrangecl converi/concave and;trc strongly dilatcd, so that
r rìnla like zonc is prescnt in most of rhe corallites. At
the inner m,rrgin of this zone sorrrc dìssepirnents mav be
etr,rnged in,r herring bonc p.rttern, s'hich indiciìtes thar
thc ros of horscshoe clissepinrcnts is supplc'nrcrrted bv
l-l .rclditional rou's of normll dissepintcnts on their in-
ner rvall.'I'hesc dissepirìcnrs.rre rìrcrging into globosc or
neekh'cìong.rte tebellae; thcle js no distinct border bc-
t\\'ecn tìÌeìì1. The centrll p.rr:t oI the t:rbullrium consisrs
ol fl.rt or sliqhtll convcx trbrilae. closelv spacc'd :rt l0 20
rirbuhc per cnr verticalìr'.
T.rbularìunr diamcter is 3-10 nrm. The cxtcrnal dis-
scpìments .ìre Jlnrost conlplctely eroded in n'ìost of the
specirìlcrrs rnd onì\' rarel\' are therc remeining dissepirrrents
sùich are plrry,rnd slightlv inclined or o'en globose,
Rcnrarks. Specimens sho,,v no mljor djflerences
flonr tlrc clescriptions oi,l/. multizonata rivcn by Reed
( 1922) .rnd Schouppé ( 1965), Bioirctric;rl dara .rs rvell rs
scptrl nrorpholog-v - rathcr short, sliehtll dil:ìted and
*lr-septrl ends ,rre cìoscl1'comparrble. They are de-
rernrincd ,rs ,11. ci. ttultìzonata as thel' differ from thc cli-
.rgnosis givcn bv Coen-Aubert ( 1982) ìn having r slghtly
srÌrller cor;ìllite dlanreter encl bccausc of their insuffi-
ciertt ìr plercrr erl uutcr zonc of Ji.srpinrcnrr.
Delelopnrcnr o1 the outer zone of disscpirnents is
leg,rrdcd,rs of high tarononrical nlue bv most iuthors
.rnd rrpicalh includes phtv as nelì as nornral, globose
clissepirne'nts ìn,11,. nultizorata. Devciopnrcnt of this dis-
tincrìre nrorpholo{r' is krrou'n from the colonirrÌ I. sr.t
pradet<nicuttt Peneckc. 1903 [tvpc-spccics <,f Pseudopex-
rpl:1//llr Hubnrlnn, 1992] or cven srrongcr rn Macgeea
sp. B fr onr tìrc Flasniln Redkniie lior rration oi llestcrn
Canacla (Mclean 
"\ Klappel 1989, pi. 1, figs 5,8).Hon'cler, in rnost descrìptions ol M. mukizondtll
specinrcns arc \\re:ltheled,ud the peripher,rl parts ol cor-
.rlÌites ,rrc' usu,rlìv not preservecì. Reed (1922, p. 12) de-
scribccl this zone as "conlposcd oi a single rorv of straight
horizontll clisscpiments". In those scctions ol-the type
series (Rccd 19)2, pl. 2, iit. 3) ."ith ,r sufficientll pre-
scrved zone of dissepinents, platy but slightly inclined
dissepinrcnts predomir'ìate, ìlrt'Jl-s clearì\' seParitted fronl
thc rhickcnecl rvrlls oI horseshoe dissepimcnts. The to-
pc,rvpc figu'cd bv Lang & Sniirh (1935, pl. 37, fig. 15) is
abraded, but shon s r clear delclopment oi vesicìes ilarrk-
ing borh sides of rlre horseshocs - not visibìc in thc iig-
ures qivcn bv Ree cl.
11, rozleor;.slcat Coen-Aubert, I982 is.r sinrilar spc-
cies but h,rs longcr-, sn onqll dilated scpta. rrlmost rclch-
ing to the cor-allitc axis, and I'ìo[seshoc cììssepiments nor
associirred n'ith globose or elongirted nornrll dissepinrcnrs
on rheir extcrnirl s iclc.
Macgeea cf. gallica gigantea Brice 3t Roh;rrt, 1971
I,l. l. iig. I Ir Pl. l. iiq. I
Mntcrid.2 cofrllirrs MPUIl ,1ll,i l-2; (lK65tl: Bo,def l{ldSc
Section. Nl ol Lashkirs.rz.
Description. Tivo fr:rgnrcrts of largc solirall cor-
aÌÌa with a maxìnlunt diamctct of l6 mn rrnd I lengrh of
60 nrnl. In (ro\\-:cLtion,.ìr.rjor rr'pr, r.tntr Itultì .lt, l(, +s
and are t ithdrel'n fron the axis, u'here a scpt;ì-frcc sp:Ìce
remains. Axial ends of septa îr e usurll)' slìghrll unclulrr-
ing. Cardinal septuur js reduced in length ancl ìies in,r rn,ell
developed fossula. In one specimcn, irdditionll ,rlar-fossLr-
lae arc do elopcd. Peripheralh, scprr are r crr rlrin, but rrc
stronslv dilatcd in rhc zone of horscshoe dìssepinrents ucl
reach their maxirnunr thickness rvithìn this .rrcr. Vìtl.rin thc.
tabuleriunr thel lrc slender aglin. l'he zonc of horscshoc
dissepimenrs appeîr's len' l ide lnd conrains, in addition
to sectiorls of thickcned horscshoes. conlnr()Ìr lareral dis-
sepinrerrts. \lith a lcngth ofrbout I l2 to 213 oitherrcLius
ninor scpt:r brrcll e'xtcnd into thc rabulariurl s herc lru-
merous seclions of dissepinrcnrs rnk thc rhickcned in-
ner wall of the horscshoe disscpiments. In juvenile strgcs,
nrìnor scpta do nor erter the r.bLllrrium. 'l'hcy ,u e usrullv
dilated and commonlv their septrrl ends rre thickened bv
additional srereolne. Trbulariunr rcrches ì nti\irìunì diinr-
erer of 29 nur. lt is composed of a ccntrrÌ scrics of closelr
spaced tabulae, horiz-ontaÌly ro slightll convex, u irh dorvn-
turned cdges and a z,onc of pcripheral trbellle, merrinu
rvith a n,rrrot zonc oi elongrrc inner disscpiments. Ver-
ticaìlv thcre arc up ro 2,1 tabulae per lO nrnr.
Zonc of horscshoe disscpirrents consists of l,rrge
and broad vesiclcs, usuallv sliqhtlr, displaced fr.om eecfr
other, so th:ìr differcnr sized vesiclcs olerlrrp. Thc ourer
wall of this zonc is distinctively thickened. Adjaccnt tcr
thìs wrll therc is l ven narro*, ìaver of outer, plat\, or
slighrlv Ulobosc dissepinrcnrs.
Rcmarks, Onlv a icl cornparable l.rrge antl scp-
tal rich species of l'lacgeea havc been described of *'hich
M. gallica gigantea is the mosr similar one.'l'hc hoÌotlpc
(Brice 6i Rohart, 197+, pl. 8, fig. l.r) has slighrlv lonsc'r
nrajor scptir reaching :rlmost to the corell;tc axis .rnd :rrc
modelrtclv dilated throughout. C)ne p:rr:rt1pe specìmcn
(Brice 6i Rohart, pl. 8, fig. aa) is more closr'lv comprrî-
ble to our nr:rterial in rhis respect, but specirnens ironr the
Shogrànr Formation t1'piceÌlv hrrve dilatcd septr in carlr'
I)atltian cora/s Jtott ll)c Ki kt,lntùt,llounùtnts (): l
oÍrtoscn\' (nor iiguled ior ,ll. grllic,t gigntrca ) .rnd a Nid-
cr til)LrliìIiunr. V:rnu (199.1, p. +50, pl. .16, iii:. 2) rssirns
r speciÌrcn fronr the Uppcr Givetian ol \V ìînn.in rvirh
stronr:ll diÌetecl septr ro .ì/. g1g,117;a7 1r1cì.r\\:rrds it iull spe
cics :'.rnk. The hol<twpe Lt[ .ll . talopea Cricknrav, 1962 (pl.
2, Iìgs l2-13) fionr the mìddlc Fr,rsniirn Grurrbler lrornrr-
tion ol thc Nolthu cst Territories (C.rn.rdir) cliffcrs onìr
slightìv in its pe'riplrerrlh thinner-,rnd shorrcr nrinor sepr.r,
rcpllccd bt'corrnrt)r1 hcr"ring bone djssepinre'nts.,t1.,rr-,rrrs
Frcclt, l900serisa Soshkine 1952 (pl. 18, iiu.6,1) lronr rìre
Gileri.rn of Arnrcnia is insullicicntÌr clcscribed to .rllou
cìoscl conrprrrison. trut seenrs ro diflcr in rhc srrongh clc-
lcìopecl *ìobose cìisst'piments in its outel clissepinrcntl-
riunr (Svror'.r 3t Ulirin:r l9l-{, p. 31. pl. I,liu.2).
Clutlnpbl,llun birnar itttn Ree d, 1908 fronr Nl id-
dle Deronian linrcstoncs oi f).rtl.rukpin (I{rannrrrr) is .r
sinìl,rr ì.rrge corll with nuDlcro!rs septit iìnd,r s.cll cle
icìopecì fossu1,r. u,hich bcionijs nrosr plob,rblv to r1..1ac
gerz:rs lìeed iigurc.s rhipid,rc.Ìnth tr,rbccr,rl.rc in onc krn
gitudirr.rl sccrion .rnd describcs the oure'r p:rrr oi tlrc dis-
sepirrrenterìunr ro consist o[ "l;rirlv regu]rr ncerll verri-
crÌ snr'ilìcr and lcss conr.cx vcsicles" (Rccd 190S, p, 6).
\\rright (1995) lists the specìes .rs r ,1Lrc3ce,r. But thc ros
of horseshoe disscl'riments is nor nell tlcvcìopecl in rhr:
fisr-rreti lonsituclinrl secrion,.rnd the outer pìrn clìsscpì-
mcnrs ire hckjns. Ieìl & Hiìì ( 1969, p. I l) rcerrd C. úr.
Dtdltirxrt i1s bclonging to the predonrinrultl\ Lo$'er- r()
trlidclle Dcloni.rn Gtrrictshit'lla Zhehonogor'.r, 196l. The
gcnLrs \\'.rs renrporlrìlv incluclc-cl in rhe Phillipsastlcid.re
bec,rusc oi irs conspicious "fln-like" n:lbcculÀr srrucrurc
flell l9r'9; JelÌ & Hill 1969), bLrr l]as latclr bccn assisnerÌ
to thc P.rradisphlllid;reJell 1969. h ecldirion ro rhc nriss-
ing series of outcl pl.rr,r'dissepilnents, rhc genus clillers
iron líacgeea in ìrlr ing a highlv elchcc{ clissepimcn rlri-
Lrnl .rnd i non-diffcrcntiatccl crrrdin;rl seprurrr. Horr ele'r,
thc nrole or less constantll clcvcloped horseshoe'disscpi-
nrcnts, r-rsullh xrr'rnged in r sinr:le pipc in smrÌl specics.
! rrìì( tirìr( \ hr..r\. J,.rr n rrr l.rrqc' .pcci.'.
A group of species in n hich horseshoe dissepinrcnrs
are conrpleteh iÌbsenr ;n adulrs is incluclcd in ,llacgcr',r
(I?.ozkoi;shaella 1 Nrzolck, i987; ir includcs ,ìfucacca (/ìr.,2
kottsbaelLt) Jòrnos,r (Rózhorr skr, 1979), thc n'pe-spccics
oi Debnileiella Rcizkorr skrr. 1979. This Upper Fr,rsni.rn
spccics is stìll insufiicicntll knol.n, but rs far.as intcrpre-
tetion <rf :laiÌablc figures rllows (I{<izhot'ska 1979,p.25,
iig.5), ir shonr ckise resenrbl:rncc to tìre spccimens de-
scritrcd hercin. but h.rs ,r snrellet cli,rrnerer, .r r()\\ er nunrDcr
of septr.rnd a stronglv eleltcd c:rlice.
Psenlopax ìpby, ll rn Hubn.renn, I 992
l\'pc-species: I l,tntophllrnt :rpr,tlrio,rrl',/ I)cn..l{c. Ìe3ì
Rcnrerks. PseuloperipL1,IIun h"r bcen int.<rcl,,rcc.l
to acconìodxte iorrrrs n'ith.rn intcrnal ntorpholog\ sinril.tr
to rh.rt of ,\'lacge'ea oI its s\:n()nvDr Pe,r4r/:-1'/loil \Vaìthe'r,
bl+
192ti, but dificrent in l.raving r ph.rccìoìcl glorvth form. Irr
p,rrtìct 1lr, Hubnr,rnn (1991, p. 160) reg,rrcls the develop-
nrcnr ol scvcr,rl rorvs oi.rd<ìirion.rl dissepirncnts on botlr
.iJe. 
'i rh. ..rrr. .'t lr,'r's..h,'e Ji".pinr.nt' .tr .r trt.rin
di,rgnostic ferture of Pscrrdopcr ipl.t lltrn. I l this reg,rI.ti it
dilfcls.rlso irorn Tbtl tlrcpl)1'llrrl PeDcckc, I39'1, rrhich
hiÌs :ln ()Lr!cr cìissepintcnrat iurll conrposed of prcdonli-
n:ìnrly plrt\ rnd ii:1t dissepiurcnrs. shrrrpl\' scp.ultcd lronr
î usuilll nirro\\'roN oi hor\eshot dissepiments. Ccncr-
.rlly. sp"cic,, Lti Thanrophl'llnnr c,rn be dìstinguishc'd bv
thcir nruch srrrallcr- cor.rllitc dirrnrctet.
A gcncr.ic cl,rssificrtion o1 phìllips.tstreìcl cor,rls,
blsecl on the prcsence or constancv of ìntenral dissepi-
mcnrs, l':order'ìng thc innc'r *'aìlol the horseshocs, is cìif-
ficult to cstablish bccruse <rf tht' considelable r':rtiirtion
obscn.ed in thc delcìopnrcnt ol srtch clisseprirncnrs. lt ìrls
becn lepertcdll shown thrt tlìe scpir.tti()lt of,ìy'l.3e.d.rnd
t'eiphyllmt is ìnrpc'ssible on grouncls of thc prcsencc ol
such dissepinrents (SchoLrppé l95lì, p. 223; McLcan 19S9,
p.2a5). A sìnriìrr higìr veri.tbilitl is knon't't to,rifect thc
developrrrent of Lhc horscshoe dissepinrents; l proposed
qcncric sel-).u:1tion of the closelv lel;rtcd gcner.r P/rr11lp-
sa-rrr-c,r cl 
-Orbignr'. 1849 .rnd ,lf edu.tepl4llm Rocnet.
I5)) \l -l\ l (luctc(1.
5ince irs crcction, Pseudope:;iph1'lluar h.rs bcen
knorvn.rs;r rnonospecific genus, conriinirtg onll thc en
ignrrric tlpe spccic s Tlunnophl'llun supratleant icurtt Pe-
neckc, 190-1. Aprrrt lrom the tlpe spcctnlens, sonre rÌd-
dirion;rl (plob;rbll topotl.pic) srnrples fronr the vicinirv
oi Feke in the' Turkish Antitrrurus l'ctc subsequenth'
inclutlccl, Lrut so far- the spccies has not trecn tecorclcd
Ilom .rnluhelc orher thrlt'lurkcr'. C)thcr specìcs ,rte not
knos,n, ,rnd tlterc rre onll l fcn cx,rtlplcs ol Dcloni,rn
cor'.rls th:rr shorl corrrp.rt,rble nrorphoìogr'.
A [.otr'er I)cr,oni.rn specimcn oi P/:ace//op ]n'llun frr-
crtsrrtt .'ar. nktits Pedcicr. l970 illustrrted bvJi.r (1977, pl 51'
iig, l) fronr Chin,t;rpperrs to bc nrorphologìcrlll close to
Pse tdoptxipl4llun t bcceuse ol its .rr.chccl scrics ol srlall dis-
scpinr cnt s. J i,r rssigncd ir to h is gcttos Parasulcorphl llun Jit'
1977, .ilrhough tvpicll spccimens h onr rhe Los et Deroniln
Teenrs l,inrestonc of Nc'r Sourh Valcs. Ausrr;rlil. differ
in haliug n nrore consjstcnth'dcvelopcd roo ol horscshoe
,rncl outel plltl dissepìmcnts (Peddcr cr rl. 1970. P. 21 I, Pl.
.lE, figs 6-8). dei'e'loped .ts tn 'l'h.uùttoPh) lla .
['at,ts tÌcorpl4'llnr ìras ['ecn clistin{uisìred fronr
S corphl,llun primrrilv br its ditfcrenr nrocìe of dis-
sepinrent.rrirl dcrelopnrcnr (.fi.r 1977, p. 119). In fecr thc
dissepine nt.rrium ol Sulcoryhl'llun is cortrposed oi plrtr'
,rnd nornral sh;rpcd dissepimenrs, r.ltich are - as cln be
observccl in linc drrl irrgs of ìongirudin:rl sccrions oI its
type spccies Sa/corpl4,llunt brctiLwac (Hill, l9'+2) - srceplv
,rbaxìrll,v inclincd,:rscendìlg ro I shatplv separated single
row oi horscshoe dissepinrcnts (Pcdder 196'1, tcxr-fig. 2r;
lljll l9E l, fis. lE2,3).
Thc tvpc-spccies ol ktrasulcorpbyllur?, the ccfioid
Sulcorphlllun p,tt'inentun Ped<lcr, l97O fronr the Lmsi:rn
T.rcnras Limcstonc of Ncn'South Wries, diflers from the
Sttlcorphl,llun nrorphologl bv its rridc, strongly arched
tlisscpiment,rriunr th.rt includes onh occasionally true
horseshoc dissepimerrts (Pedder er al. 197A, p.212, fl.
-18, fig. l; pl. +9, fiv. .l). Horvcver, t.rxonomicrl ;ustifica-
tion of thc phaccloid to cerioid P,trasulcorpl4'llum wts
quesrioncd bl Hill (1981), slnonvrnizìng it rvith Szlcor-
ph1'llun Pcd,Jet 196.1 .rncl conscque rnly lith Tiapezophyl-
/azr Etheridgc, 1899.
Horseshoc clissepirret-tts ale jrrcqulirrlv dei'cloped
ilithin thc arched clissepimcnt tritn;' ol Pseucbpexiplryllunt
,rnd r conrplcte pipe oi horscshoes is onlv rrrcly found, al-
though l ntorc or Ìess contigtlous sefies oi vlrìable sizcd dis-
scpinrents m,rv bc olrservecl (Hubnrann 1992, fìg.8b), renri-
nìscenr of thc rnorphologv krìoivn front Parastt lcorphl'llunt,
Tìris unusual motphologl' rrral be relelut for scparation
fronr taxl u'ith e natLo*'zone of conlinuous horseshoe dis-
scpìnients, rnd is nrost probabh of gcneric significancc.
Pseudopexiphyllum occultum n. sP.
I'1. 6. iis l-ìr l'1. f. iig T
Holot)p(. \lPU\l 9l ìC
Pîrît\pes. I frigl]]tnt.,rl.orrlliì. \fI'jU\l t)llt-9119.
I-ocrrs tvpicus. N I'.rki'Lrn, Yrrkhun lt ircr Secri<'n S of Gh.rrì1.
lolrliry CIilT/ tsec'lilcnt et .rl. 1e99. tis. ll
Strxtunr tlpicutl). Upper De\onirni. p|ob.rblv lìesniu ot
Irtc (ìir ctienì
Derir:rtio norninis. llìn, arcalrr = hidtìcn, cotercd. llec.tusc
oi rhc long tìrnt,,i l!i lr:.rrr rh.tr h,rs chps"J ro Jisc,"er 
" 
sccond 
'pe-
cic: oi P:<*d,,peiplr llnt.
Dirgnosis. /'rrarlr4r:t4l'ry'lr,ar s irh l.rrgc cor:rllirc dirmetcr of
lC-li nrrrr in ger,rnric st.rgc.rnd !9'iJ m.rior scprr. V/ide t.rbul;rliurn of
closclv iP.rcctl horizont.rl or slrghrlv conrcr ribul.ìc.
Dcscription. Frrrgnrents of coralll îrc looselv f:ts-
cicul:1te rnd nrost probabìv belong to llrge colonies, as
indilidual cotrllitcs are rrîher thick and strongll' bud-
dirrg. Colonies arc fortucd bv prrricidal increase *.herc 3
to more comnlonlr'4 offsets,rrise sintultaneously in thc
,rxial region of thc tnorhcr corallite- Caliccs îrc not Pre-
served, but from thc r.cerhcrecl surflce of one fragment
it c.rn be,rssurned thrt caiical rints u'erc cvcrted. Diameter
of ,r lcs gcrontic coraìlitcs is verv hrge and ruges fronr
20 to 25 mnr, but usu,rll-r' f.agt,rents ,rt e cotnposcd of iu-
vcniìe offsets having a diatncter oi l0 to I 5 rnnr. The larg-
csr cor,rllitcs hale a nrrtximurt numbcr o[ 29 lo 33 najor
septal ar a dirnrercr bct\rcen 10 and l5 rrrm lhe)'trulì]be1
22 ro 15, ln atlulrs. mriol sePt:ì rcrch to or tllllost to lhc
corallitc aris rvhcrc a snrlll exì41 splcc of 3-5 mnl ùlay
be left open. -r\xial cncls of sepra are usually thin and ir-
regul,rrlv tuistecl, :rnd thc c;Lrdinll sc'ptunl is shottened
in most corlllites. Minor sepra tclch .r lcnilth of xboul %
of rhc'r:rdìus and do not enter the t;ìbulariunr. Thev lre
sorl'lctinres inconrplcte peripherrllr', not inserting it tl.ìe
îvpicxllv thin epirhcca, but on sections oi disscpiments
(Pl. 6, Iig. -l). Althoueh sePta show typicillv a weak to
5. Scbòlcr
